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The New Biological Laboratories of Ripon 
College. 


INGRAM HALL FROM THE NORTH. 


The Biological Laboratories of Ripon College are located in the first story and 
basement of Ingram Hall, which was occupied for the first time at the beginning 
of the present school year.. 

Ingram Hall contains, besides the department of biology, the departments of 
physics and chemistry, physics being on the second floor and chemistry on the 
third floor. The building, which was named from the principal donor, Mr. O. 
H. Ingram of Eau Claire, is 73 by 121 feet in its outside dimensions, and is 
located at the brow of the hill on the campus in such a way that the south side 
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is four stories in height. The longer dimension of the building is east and west 
—the entrance to the first floor being on the north side, and to the basement on 
the south side. The material of the building is dark red vitrified brick, with 
rustications of Roman brick and trimmings of Bedford stone. The building is 
in form a rectangle, with only such projections as are necessary to relieve the 
monotony of its exterior surface. The architect was instructed to make as many | 
windows as the character of the structure would permit, and the result is that 
all the rooms are amply lighted. A feature of the construction is the character 
of the partitions. There are two solid brick partitions running through the 
whole height of the building. The other partitions are only two inches in 
thickness, the necessary support being given by heavy pillars. These partitions, 
a device of the architect, Mr. H. K. Holsman of Chicago, have a core of wood, 
which is plastered solid on both sides. At first thought, they would seem to be 
very unsubstantial, but as a matter of fact, after the adamant plaster is applied, 
not only are the walls firm and substantial, but sound is not carried through them 
to any disturbing extent. The manifest advantages of the partitions are the 
economy of floor space and the fact that they are practically fire-proof. 

The building is finished in oak throughout, and while very plain, presents an 
attractive interior. The total cost was about $33,000. All the plumbing is 
‘‘ open.” 

The laboratories for the department of biology are so located as to use north 
light so far as possible. ‘To that end, the room for museum purposes is on the 
south side of the building, as shown in the annexed floor plan. A similar 
museum room on the second floor is also devoted to the department of biology. 
These museum rooms are not large, and were not intended for display purposes, 
but mainly for the convenient storage of materials used in illustrating the lectures 
of the department. A lift runs through the entire height of the building, and by 
this it is easy to convey material from the second floor to the first, as it is 
required for use. 3 

Between the museum and the lecture room is an apparatus room, or prepara- 
tion room, which is used both in connection with the work of the museum and 
in preparing material for lecture work. The lecture room, in the southeast cor- 
ner of the building, has the floor raised in four steps, so that all students can see 
the lecture table with clearness. The blackboard is a sliding one, and back of 
it is a fixed plate of ground glass which can be used for illustrative purposes in 
the lecture, or can be used in connection with the lantern work. The windows 
are fitted with opaque shades, so arranged as to exclude the light, in order that 
the room may be used for lantern work. 

Adjoining the lecture room, on the north, is the bacteriology room. This is 
intended as a place where the various forms of apparatus connected with the 
work in bacteriology can be permanently set up. The room is large enough, 
also, so that small special classes in bacteriology can do their work there. 

The two rooms at the west end of the building are the general laboratories, 
used for the more elementary work, and for the vertebrate work. They are so 
arranged that by a movable screen the two rooms can be used separately or as 
one large room for especially large classes. 
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At the right of the north entrance is the private laboratory and office of the 
head of the department. Adjoining this on the west is another private laboratory, 
from which a door opens immediately into the general laboratory. At the left of 
the north entrance is a room used for the more advanced classes in microscopical 
work. This opens by double doors into the laboratory in the northeast corner 
of the building, which is also used for microscopical work. By means of the 
double doors these two rooms can be thrown together, in case of exceptionally 
large classes. Inasmuch as the building is seldom used in the evening, and as 
it was necessary to have gas in all parts of the building in any case, the building 
has not been wired for electric light. | 


PRIVATE LABORATORY AND OFFICE. 


In the laboratories for microscopical work, each table is supplied with gas 
jets, and when it is necessary to use artificial light for class work, portable gas 
lamps with Welsbach burners are furnished the students. In the author’s 
experience, the Welsbach burner is by far the most pleasant light for microscopi- 
cal work. ‘The plans show clearly the position of the sinks and the acid closets, 
which are distributed freely in the various laboratories. In the arrangement of 
the tables all are so placed as to face the windows. ‘The author has a personal 
objection to microscopical work with a side light. It is to him extremely annoy- 
ing, and it seems desirable that the student should work under the best condi- 
tions ; consequently, in the variousglaboratories, the tables are arranged in two 
lines, one on the wall immediately facing the windows, and the other a few feet 
back. It is found that this gives much better working light than to arrange the 
tables in alcove fashion from the walls, and it is also fully as economical of floor 
space. Our room is so ample at present that it is possible in all our classes to 
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furnish students with tables which become their permanent property for the 
term’s work. This has a great many advantages, as it is not necessary to clear 
the table after every work period, and it is possible, in the case of enthusiastic 
students, to put in more than their required time upon their laboratory work. 
As a matter of fact, in many cases, more than double the amount of required 
time is spent by many of the students in the laboratory. 

For laboratory tables, after a good deal of thought, we have used hard wood 
kitchen tables. The essential points in a laboratory table for an under-graduate 
student seems to be a sufficient amount of room, and stability. These tables 
are well made—each has a drawer—and have the virtue of cheapness, and we 
prefer to spend our money in other forms of apparatus rather than in elaborate 
laboratory tables. The tops of the tables are painted a dull black. 


ELEMENTARY LABORATORY. 


For laboratory chairs, we have used a form which we have seen in no other 
laboratory. Many of our best laboratories supply stools for their students. It 
has always seemed to us rather hard that the student, who is working two hours 
or more continuously at the laboratory table, should have nothing more com- 
fortable than a stool without a back. It is very desirable that whatever chairs 
are used should be adjustable in height, because of the varying heights of the 
students as well as the requirements of the different kinds of work. We have 
finally adopted in all of our biological laboratories a chair which is easily under- 
stood from the illustrations. ‘The base is a swivel stool, upon which is placed 
the seat of an ordinary kitchen chair. These chairs are very comfortable, and 
at the same time very durable, and we have found them extremely satisfactory 
for the laboratory work. 
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‘In both the general laboratory and the histological laboratory, is a large drip 
tank (one of them is shown in the illustration of the elementary laboratory) so 
arranged that jars of living material can be kept alive by means of tubes from 
the overhanging water pipe, or the tank can be used as a large fish tank by 
plugging the outlet with a hollow plug of slightly less depth than the tank itself. 
In the general laboratory this tank is used for keeping such animals as fresh 
water mussels at the times when the classes are using them. 

For storage of the thousand and one things that are in constant use in the 
laboratories, as well as the working collections in homeopathic vials and similar 
small receptacles, we have a series of tray cases (one of which is shown in the 
picture of the private laboratory). The trays are made of uniform size, and are 


HISTOLOGICAL LABORATORIES. 


interchangeable in position, or in the different cases. They run on one-half 
inch cleats on the sides of the cases, and each one has a label holder upon the 
front. In the trays that are used for homeopathic vials, partitions are inserted 
parallel with the front and back of the trays. For such collections we use the 
ordinary eight-drachm homeopathic vials. Arranged in this way, these trays 
will hold 195 vials each, thus being extremely economical of room. Where 
the trays are used for miscellaneous material, they are arranged alphabetically, 
so that it is easy to place one’s hand upon corks of various sizes, bottles, etc. 
For the collections in homeopathic vials an accession catalog is kept, and the 
bottles are arranged according to the numbers of this catalog. By means of a 
subject catalog upon cards, it is easy to find any desired material. ‘The trays 
are of such a size that they hold a definite number of Pillsbury slide boxes, so 
that they can be used also for packing away slide collections. The collection 
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of slides is also arranged numerically, the accession catalog being the one 
devised by Dr. Ward. The subject card catalog makes it comparatively easy to 
locate the slides of any particular subject. 

Between the museum and the general laboratory is a room in which is placed 
the department library, where are kept all the working books on biology. To 
this the students of the department have free access at all times. 

The storerooms of the department are located upon the north side of the 
basement. Upon the south side of the basement are two rooms for botanical 
laboratories. On the south side of the basement, also, is located the vivarium, 
in which are kept the animals which must be kept in stock for the biological 
laboratory. This room is floored with cement, inclining towards an opening in 
the center which is connected with the sewer, so that by means of a hose the 
room can be thoroughly flushed and cleansed. Connected with this room is the 
injection room, which has a cement floor arranged in the same manner. In this 
room all the dirty work of killing large animals and of injection, in fact all work 
which would be liable to foul the laboratories, is taken care of. In this way a 
large part of the disagreeable work is kept out of the laboratory rooms. 

Ripon College. | C. DwicHT MARSH. 


A Combined Condenser and Polarizer for Petrographical 
Microscopes. 


The attachment consists of a double lens condensing system, and a Nicol 

prism mbunted as shown in the following illustration. 

The upper condensing lens is mounted 
on a revolving arm so that it may, at the 
will of the operator, be instantly thrown in or 
out of the optical axis by a lever; a suitable 
stop being provided to bring it to a central 
position. 

The lower lens is mounted at the proper 
distance below the upper surface of the appa- 
ratus so that when the upper lens is moved 
out of optical axis, the lower lens focuses upon 
the slide, thus avoiding the necessity of re- 

_ focusing the condenser system when changing 
from the double to single combination. The Nicol prism is mounted in 
revolving sleeve with graduated collar nig a stop to indicate zero or the position 
of Nicol prisms when crossed. 

The advantages of this arrangement over others for accomplishing the same 

results are, briefly, as follows: 

First—It is not necessary to increase the size or thickness of the microscope 

stage. 

Second—The attachment is always in focus whether one or both lenses are used. 

Third—Compactness and freedom from liability of disturbance while operat- 

ing stage or slide. W. L. PATTERSON. 
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A Plan for a Ureometer. 


The plan for a ureometer (or modification of Doremus’ apparatus) here pre- 
sented would, it is believed, offer some advantages as to accuracy and facility of 
manipulation over other methods of estimating urea. 

Cis a tube of about 25 cubic centimeters capacity, closed at the upper end, 
and accurately graduated from the upper end downward for 16 c. c., to tenths of 
a cubic centimeter. The graduation also gives urea percentages to tenths per 

cent., at 20°C, and barometric pressure of 760 mm. of 
mercury. At the bottom of tube cis a curved neck 
communicating with a bulb 4, which opens into a tube 
a; this has a funnel top, and is of the same length as 
tube c. The capacity of bulb 4 is about 30 c. c., which 
quantity is indicated by a mark on tube a. , 
Tube ¢ communicates near its lower end with a 
small tube d@, joined at such an angle and position that 
gas generated in d will rise easily into tube ¢ and 
none pass into bulb 4. A removable accurately fitted 
glass. stopper and stop-cock e separates tube d@ from 
the cavity of tube ¢, and the capacity of tube @ below 
the stopper is exactly 1 ‘cubic centimeter when the 
stopper is inserted. A transverse perforation x, rather 
large, passes through the stopper, so that when turned 
in the right direction it opens free communication 
between tubes @ and c. When the stopper is so turned 
that it shuts off tube d, the perforation 7 should open 
into the cavity of tube ¢. A glass cross-bar /% 
: strengthens the appara- 
tus, which is entirely of 
glass. A separate base 
or stand for the support 
of the instrument can be 
provided. 

METHOD OF USE. — 
The stopper, being re- 
moved, the tube d is by 
means of a dropper filled 
with urine. The stopper 
e is then inserted with 
opening z so placed as 
to cut off tube @ from tube ¢. Tube d then contains exactly 1 c. c. of 
urine. The usual sodium-hypobromite solution is then poured into tube a; 
up to the 30 c.c. mark. The apparatus is then tilted so that the solution runs 
into tube ¢, entirely filling it; the perforation 7 should also be filled with the 
solution. ‘The apparatus being held upright, the stopper e¢ is turned so as to 
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make communication between tubes Zand ¢. Tube @ and perforation z should 
be large enough to enable the fluids to mix readily. The rapidity with which 
the fluids mix can be controlled by the stop-cock. The urine mixes with the 
test solution, the urea is decomposed, and the nitrogen evolved rises into the 
upper part of tube c. When the reaction is complete and the temperature has 
subsided to that of the room, water is added to (or removed from) tube a until 
the level of the fluid in the two arms is the same. The amount of gas in tube ¢ 
is then read off, and from it the amount of urea can be calculated; or the per- 
centage of urea can be read directly from the graduation. 

The advantages of this method would be as follows: The measured amount 
of urine (lc.c.) is obtained accurately and easily, as it were automatically. 
None of the gas generated is lost, but all is saved in tube ¢ for measurement. 
The equalization of the level of the fluid in the two arms equalizes the hydro- 
static pressure and thus gives an accurate reading of the amount of gas free 
from that source of error. The graduation in cubic centimeters enables the 
urea to be calculated with the greatest nicety, applying any corrections for tem- 
perature and barometric pressure; while for localities near the sea level and 
ordinary room temperatures the percentage graduation on ‘the tube (in the sketch 
given on the theoretical basis) gives a direct reading of sufficient accuracy. 
The apparatus is compact, not cumbersome, easily kept clean, and always in 
working order. It combines accuracy with facility of manipulation. 

J. B. NicHo.s, M. D. 
Washington, D. C. ; 


A Device for Supporting Pasteur Flasks. 


Pasteur flasks are difficult to handle on account of their peculiar shape. A 
collar of asbestos, cork, or straw is ordinarily used, but has to be fitted closely 
to the base in order to keep the flask erect. 

The photograph shows a device for supporting 
these flasks, which permits greater freedom and 
safety in manipulation than is obtained with the 
ordinary collar support. ‘The device consists of a 
solid disk of wood about 51% inches in diameter 
and 2 inches in thickness. This is hollowed out in 
the center, leaving a concavity into which the base 
of the flask fits. One end of a piece of heavy brass 
wire is fastened into the margin of the base, the 
other end of the wire is bent so that the bend of the 
| tube of the flask fits into it loosely. The wire sup- 
| ports the flask in the erect position, so that the base 
of the flask need not fit closely into the hollowed 
wooden base. KATHERINE E, GOLDEN. 
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LABORATORY PHOTOGRAPHY. 
HIGH-POWER PHOTO-MICROGRAPHY. 


There is a fascination about the use of the microscope and camera together 
that can hardly be experienced when either instrument is operated alone. In 
its simpler aspects, moreover, photo-micrography may be enjoyed by any one who 
possesses the ordinary microscopical and photographic apparatus. By make- 
shift adjustments and adaptations, it is possible to arrange the separate parts 
into a workable series so that the amateur photographer may add the making of 
enlarged pictures of small objects to his other accomplishments and the micros- 
copist may secure permanent records of the transitory images that have so often 
delighted him. 

It is otherwise, however, with those who attack the problem of producing 
photo-micrographs which represent a high amplification of the object—1000 
diameters or over. This branch of the work should not be undertaken without 
serious purpose and the best of apparatus. 

Here makeshifts are out of place. The great degree of accuracy and the 
nicety of adjustment demanded of each part of the apparatus makes it necessary 
to employ an installation that is especially designed for its own particular 
purpose. With such assistance, only, can the scientist achieve any valuable 
results, for it is only the scientist who would have the time and patience 
requisite for work of this character. There must be some end in view aside 
from the mere gratification of an idle curiosity to see how big a picture of a small 
object can be made. This purpose finds itself in the desire of investigators to 
present to their fellows as accurate and as complete a conception of their material 
as it is possible to give. The value of photography as an aid in this direction is 
being more and more appreciated and nowhere more than among those who 
have to deal with the almost ultra-microscopic structure of the organic cell. 

Not that photographs are designed to supercede the customary drawings. 
Both sun image and pencil image have their places as aids in the elucidation of 
the text. The former exhibits, often in a bewilderment of detail, the whole field 
of the study; the latter presents concretely the investigator’s interpretation of 
the essential facts. A comparison of the two by one acquainted with the subject 
will enable him to reach an opinion as to the validity of the writer’s conclusions 
such as would be impossible if only one method of delineation had been used. 

In recognition of this fact, many writers upon histological and cytological 
subjects now enrich their papers by supplementary plates of photographs and 
drawings, which, with the text, enable a reader to obtain as complete a mental 
image of the subject as can be acquired without a personal examination of the 
specimens. Such a work as Wilson’s “ Fertilization and Karyokinesis of the 
Ovum,” wherein the author’s skill in observation is supplemented by the 
beautiful photographs of Dr. Leaming, is an excellent example of what may be 
done in this direction. 

As a realization of the importance of this class of illustration grows, the 
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demand for information concerning the methods employed increases until micro- 
scopical journals find it advantageous to assign a separate department to the 
discussion of methods and apparatus involved in the production of scientific 
photographs. It is a matter of congratulation that workers in this country are 
now afforded such a means of communication through the columns of the 
JOURNAL OF APPLIED MICROSCOPY AND LABORATORY METHODS. 

The department here being new, it is but natural that matters of an elementary 
nature should be discussed. With this in mind, I have thought to describe an 
actual installation of apparatus for high-power photo-micrographic work and to 
exhibit some of the results attained by its use. In Vol. III, No. 5, of the 
JOURNAL appeared an account of the outfit employed in the Johns Hopkins labora- 
tory. The one at the University of Kansas is very similar, but it has been 


FIGURE 1,—Spermatogonial mitoses of the grasshopper, Wippiscus phanicopterus,in the metaphase and 
anaphase. These divisions take place very rapidly and the archoplasmic threads of previous 
spindles may still be seen between the centrosomes of different cells. 1000 diameters. 
further modified from the original Zeiss arrangement than has the one at 
Baltimore. Upon the optical bench are placed the illuminating apparatus, two 
iris diaphragm supports, and the microscope. The other accessories furnished 
with the complete outfit are not employed. The camera itself has not been 
altered. 

Following is the arrangement of the apparatus: ‘The microscope--I use a 
Van Heurck—Watson stand—is firmly clamped on the end of the bench nearest 
the camera. Next, the carbons of the arc light are roughly adjusted so as to lie 
approximately within the optical axis of the microscope. With a low power 
objective focused upon the object, the arc is projected upon a small screen 
suspended upon the front of the camera which is pushed back on its sliding bed 
to a distance. By means of the adjustment screws, the arc is then brought into 
such a position that the glowing crater occupies the center of the field. Prelim- 
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inary to this, however, the substage condenser has been racked up with the 
coarse adjustment until it brings the image of the crater into focus at the level 
of the object. If the camera has not been adjusted with reference to the optical 
bench, it is now arranged so that the image of the crater falls in the center of 
the ground glass. Provided the substage condenser is properly centered, the 
linear adjustment of the combination is complete. 

The next step is to arrange the object with reference to the condenser and 
the objective which is to be used:in making the negative. I have found it 
advantageous to connect these three elements with homogeneous immersion 
fluid and for a condenser employ the “ parachromatic ” oil immersion form made 
by Watson & Sons. ‘The objective is an apochromatic 2 mm. of Zeiss. 


Figure 2.—Transformation stages between the telophase of the spermatogonia and the prophase of the first 
spermatocytes. The gradual accumulation of the chromatin into a thread may be noted. 
Successive stages shown at ‘‘a’’, ““b’”’,and “‘c’’. Same object. 1000 diameters. 


For a number of reasons, it is convenient to interpose temporarily an 
incandescent gas lamp in the substage series while getting the proper focus and 
adjustment of the object with the eye. When this adjustment has been accom- 
plished, it remains only to get the final projection of the image upon the ground 
glass of the camera before the exposure is made. 

The projection eyepiece is now substituted for the observation ocular, which 
has been used up to this time, and an image thrown upon the small screen which 
still hangs upon the front of the camera. Here an approximate focus of both 
object and source of illumination is obtained and the composition of the picture 
studied. If this is satisfactory, the screen is removed, the camera pulled forward 
and joined to the microscope, and connections made between the fine adjust- 
ments of the tube and of the substage condenser with rods that lead back to the 
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end of the camera carriage. Here these may be manipulated while the image is 
being examined and focused on the screen. 

At this stage of the proceedings, there are visible upon the ground glass 
indistinct images of the incandescent carbon and of the object. By means of 
the fine adjustments, these are brought into a sharp focus upon the glass. 
Owing to the nature of the crater, the illumination is not uniform over the whole 
field and it is necessary to place a piece of ground glass between the source of 
illumination and the object. This should not be more than dense enough to 


properly diffuse the light, otherwise it unduly lengthens the time of exposure. 


Figure 3.—Prophase of the first spermatocyte. The chromatin thread has broken into segments. Between 
these run delicate linin fibers as at ““a’’. At ‘*b”’an element distinguishable from the others 
by its greater transparency and sharper outline. In these cells itis known as 
the accessory chromosome. Same object. 1000 diameters. 


There should now be visible a sharply defined, evenly illuminated image of the 
object wherein the details are neither obliterated by excessive illumination, nor 
rendered granular and obscure by deficient light. 

In obtaining a good negative, the manipulation of the substage iris diaphragm 
is as important as the proper adjustment of the objective. No pains are spared, 
accordingly, to bring about the appropriate arrangement of the cone of light, 
and the lever of the diaphragm is swung back and forth until the very best 
possible result is obtained. The Watson condenser above mentioned has a 
graduation upon the mounting indicating the numerical aperture afforded by the 
opening of the diaphragm. This is a convenience which should find a place 
upon the condensers of other manufacturers. 

The further stages of the process are those which pertain to photographic 
manipulations in general, and the limits of this article will not permit their con- 
sideration. Summing up the steps to be followed, we have: 
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1. Linear adjustment of substage condenser, crater, and center of camera- 
back to obtain their coincidence with the optical axis of the microscope. 

2. Focus of source of illumination upon object by means of substage 
condenser. . 

3. Focus of objective upon object. 


FicurE 4.—Metaphase of the first spermatocyte. The chromosomes of the same cell do not divide 
simultaneously, as may be seen at ‘“‘a’”’. Sometimes they form rings as seen at ‘‘b’”’. 
’ In the cell marked “‘c”’ the archoplasmic fibers are sharply in 
focus. Same object. 1000 diameters. 


4, Final simultaneous projection of crater and object images upon ground 
glass of camera. 

5. Diffusion of light by ground glass between source of illumination and object. 

6. Adjustment of substage iris diaphragm. P 

7. Exposure of plate. C. E. McCiune. 


University of Kansas. 


An Improvised Microtome. 


On a recent visit to the College of Physicians and Surgeons in Boston, the 
writer saw, among other ingenious contrivances, a microtome devised by Dr. 
Shurtleff, of the above named institution, and made by him at a cost of fifty 
cents, for cutting the micrometer screw. Since my visit I have myself made 
a similar microtome at the small cost of two hours’ work, since a common screw 
was employed instead of a micrometer. Thinking that possibly the idea may be 
of use to some other investigator, I will venture to offer the following description : 

The first essential is, of course, a knife; and, while a regular section razor is 
preferable, an ordinary razor will answer. In the absence of either, however, I 
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have seen a shoe knife successfully used; but in this case the back was strength- 
ened by soldering a knitting needle on one side and a rod cut from a stove poker 
on the other. Assuming, then, that a knife is at hand, the next requisite is the 
holder, which consists of a piece of wood about four by seven inches, having a 
U-shaped Cut-out at the top, two inches wide and three inches deep. This leaves 
two prongs each‘an inch wide into which small wire nails are driven so that the 
razor (R) may rest upon them when it is in position. Spring clips of some sort hold 
the razor firmly in place. For the clips, stout wire an eighth of an inch thick is 
good. Each wire may be fastened to the board by double-pointed tacks. Near 
the bottom of the board and in the center is the screw (S)._ A common screw will 
answer, but a fine threaded screw passing through a nut is better. In either case, 
however, a large disc may be soldered to the screw head for increased delicacy 
in operation. The “holder” complete is now, by means of a pair of hooks and 
eyes, to be made attachable to the end of a box so that turning the screw 


KNIFE HOLDER. 


Ss 
Fig. 1. Fig. 2. 


gives a delicate movement to the razor. The screw point should work against a 
small metal plate on the box. Tension is secured with a rubber band or spiral 
spring. (Reference to the diagram will make the idea clear.) The “holder” 
should be so placed that the razor edge will be two or more inches higher than 
the top of the box. Now, when an adjustable object-holder is provided, the 
microtome is completed. To make the object-holder, a board somewhat shorter 
than the box, a block, and a straight-grained stick about one-half an inch in 
cross section are necessary. Fasten the block near one end of the board, nail 
the stick to the block (as indicated in the diagram), and the microtome is ready 
for service. 

In use, the paraffin block (O) is fastened to the end of the stick with melted 
paraffin, and proper adjustments are made with reference to the razor. Then, 
downward pressure on the stick cuts the section, while clockwise movement of 
the screw regulates the thickness. Serial sections are readily made, if the 
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paraffin block is carefully squared; but, for this work, the object-holder should 
be steadied by a weight of five or six pounds (W). 

While the microtome can by no means take the place of such a splendid 
instrument as the Bausch & Lomb “ Student,” yet it is a practical and serviceable 
apparatus, and its usefulness has been demonstrated in everyday histological 
work. | | : IRwin LAVERNE POWERS. 
Randolph, Mass. 


The Study of Bacteria in the Public Schools. 


The highest aims in “municipal housekeeping” can never be attained by 
Boards of Health or by Departments of Street Cleaning alone, however efficient 
these organizations may be. Unless these city departments are backed by a 
strong, intelligent public sentiment we shall experience nothing better than spor- 
adic reform in the cleaning of our streets, in the construction of tenement houses, 
and in the general care for the public health. When conditions get sufficiently 
bad in a community, it is comparatively easy to arouse the voters and roll in a 
reform administration by big majorities. But alas! we soon tire of our attempts 
at public virtue, we reverse our votes at the next election, and sink back into 
easy toleration of filth and its resulting disease. One might indeed become 
pessimistic with reference to the future of our cities were it not true that democ- 
racy possesses a most powerful means of developing a public sentiment which may 
be at once intelligent and lasting. Gathered in our schools of to-day are the boys 
and girls who will be the voters and the home-makers of to-morrow. Hence tothe 
teacher, especially in the public schools, is given the opportunity to exert a 
telling influence in developing the better city of the future. 

The discoveries in bacteriology within a few years have made new sciences 
of surgery, medicine, and sanitation. Epidemics of typhoid fever have ceased 
to be regarded as “a dispensation of an all-wise Providence,” for we have come 
to know that the presence of this disease usually means a contaminated water 
supply or imperfect sewerage. Scientific men have learned, too, how to check 
the ravages of yellow fever and cholera, and even consumption is found to be a 
preventable disease. To make these discoveries of practical use, however, 
this knowledge must be possessed by a large majority of the citizens in a com- 
munity, and the most effective means of attaining this end is by educating the 
pupils in our public schools. With this object in view, in the Peter Cooper High 
School, New York City, we devote considerable time in the course in biology to 
the study of bacteria, yeast, and moulds. 

In this study, it is necessary at the very first to impress the pupil with some 
idea of the omnipresence of these micro-organisms in everyday life; and for 
this purpose an experiment performed by the boy or the girl is always more tell- 
ing than a talk by the teacher or a dozen pages of description. We begin with 
the study of a hay infusion. The work is done by each pupil at home, and the 
report presented at the next recitation. The following account is selected from 
the one hundred and fifty papers received from the first year pupils: 
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“Srraw Inrusion. I procured about a handful of straw at a livery stable 
and put it in a Mason jar three-quarters full of water, and put it in a warm place 
where the temperature was on an average of 75°, on Thursday, March 22. Its 
color was tan and the mixture smelt like musty straw. 

“The 28d, temperature 73°, mixture getting darker in color, and smell 
beconiing more noticeable. Saturday, temperature 74°. A thin scum is forming 
and small things are coming up from the bottom and straw. The smell is get- 
ting very strong. 

‘‘ Sunday, temperature 74°, scum becoming thicker and bubbles appearing in it.” 

Discussion and microscopical examination in the class room brought out the 
fact that the scum was composed of countless bacteria and other micro-organ- 
isms which had grown from the germs on the dried hay. The inference was 
drawn from the experiment that bacteria grow rapidly in a warm temperature, 
when water and organic matter are present, and that decay is one of the results 
of their activity. 

The cultivation of bacteria in the laboratory was the topic next considered. 
Nutrient gelatin, the most useful medium in which to grow all kinds of bacteria, 
may be readily prepared in the laboratory or in the home kitchen. The ingre- | 
dients necessary are the following: one pound of lean beef chopped fine (or 
better run through a meat cutter); 60 grams (2 oz.) of the best French 
gelatin ; 6 grams (1-5 oz.) of peptone, which can be bought for 10 cents at any 
drug store; a teaspoonful of salt, and a little baking soda. Put the beef in a 
porcelain or agate dish, add a pint of cold water, and allow the mixture to boil 
slowly for a half hour. Strain the. broth through muslin and then allow the 
liquid to run through filter paper. Pour in enough water to make the quantity 
of broth equal to about a pint and a half.* The gelatin, cut into small pieces, is 
then added to the broth, together with the peptone and salt. The mixture should 
be heated sufficiently to cause the gelatin to dissolve, but should not be allowed 
to boil. Just enough cooking soda is added to cause red litmus paper dipped 
in the mixture to turn blue, that is, the liquid should be faintly alkaline. Filter- 
ing the hot gelatin sometimes involves more or less difficulty. The process can 
be easily carried on, however, within a steam cooker. A glass funnel should be 
put in the mouth of a Florence flask (used commonly in a chemical laboratory) 
and one or two layers of absorbent cotton placed within the funnel. If the gela- 
tin, flask, and funnel are kept hot within the cooker the liquid will readily pass 
through the cotton. After filtering, close the mouth of the flask with a plug 
of absorbent cotton, and boil for a few moments. The flask may be set aside 
as stock gelatin until needed for use. (If the gelatin mixture is not clear, it 
should be filtered through the same cotton a second time.) 

Some of the liquid gelatin was poured into clean Petri dishes (Fig. 1), 
or test tubes plugged with cotton may be used. After the gelatin had 
solidified some of the dishes were opened. to the air. Several days after 
this exposure the cultures were placed upon the desks of the pupils, and they 
were asked to make drawings of the bacteria colonies, and to answer certain 

*This broth may be prepared more easily from Liebig’s beef extract. Four grams should 


be dissolved in the pint-and-a-half (750 c.c.) of water, and the solution should be filtered through 
filter paper. 
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questions stated in the Laboratory Manual. One of the papers prepared during 
a recitation period is reproduced in Fig. 2. Figures 3 and 4 are drawings of 
Petri dish cultures made by two other pupils. 

One of the boys, not satisfied with the amount of laboratory work given in 
school, prepared nutrient gelatin at home. He writes thus of his experiences: 

“T took about a half pound of lean beef and after cutting into pieces placed 
in a pot and covered with water, then brought to a boil. I should also mention 
that I used a moderate fire so that the process occupied about twenty minutes. 
After obtaining my broth I added gelatin and brought again to a boil. Here I 
added some salt and carbonate of soda, after which I strained the broth through 
cotton into a sterilized bottle and corked. | 

‘“‘T experienced such trouble in clearing the gelatin of colonies that I finally 
melted the gelatin and poured it into test tubes and in them brought it to a boil 
with the result of one tube burnt and five cleared. In three of the tubes Mr. Pea- 
body inoculated pure cultures; one of the tubes has produced a very large red 
colony, the others have not grown.” 

This laboratory work on the growth of bacteria was followed by an experi- © 
ment performed at home by the pupils. One of the girls gives the following 
report of her work: 

“ Tur Stupy oF BACTERIA IN MILK. I procured three bottles of about the 
same size. I then thoroughly cleansed each bottle before I used it. Two of 
the bottles had stoppers; the other had none. One of the bottles I half filled 
with good fresh milk, put the stopper on, and set it outside the window. I 
labeled this bottle ‘ No. 1.’ 

‘“‘ Into the second bottle I poured about the same amount of milk, and set it 
aside in a warm temperature of about 70°. I labeled it ‘ No. 2.’ 

“The third bottle I cleaned in very hot water. I then boiled the same 
amount of milk that I put in each of the other bottles. I allowed it to boil for 
about three minutes. After the milk had cooled a little I poured it into the third 
bottle. I placed it beside bottle No. 2, and labeled it ‘Sterilized Milk.’ 

‘“‘ At the end of fifteen hours I examined each of the bottles. I noticed that 
No. 1 had very little smell at all. No. 2 had a sour like smell. It smelled as if 
the milk were turning. No. 3 had hardly any smell at all. If there was any smell 
at all, it was a sweet one. I now boiled the milk in No. 3 again. I first 
thoroughly cleansed the bottle and cork before I put the milk in. I then placed 
it beside No. 2, and put No. 1 again outside the window. 

“At the end of twenty-four hours I again examined my bottles. I found 
that No. 1 had not any smell at all. No. 2 had a very decidedly sour smell, and 
No. 3 had a sweet smell. 

“The changes in the milk are due to the growth of the bacteria from the air, 
or on the bottles, or the stoppers. As far as my experiment has worked I do 
not think a cold temperature kills the bacteria, but I think it numbs them. I 
think a boiling temperature kills the bacteria, and I think a moderate tempera- 
ture increases the growth of the bacteria.” 

Successful microscopical work was done with magnifying powers of about 500 
diameters. Pure cultures of spherical-, rod-, and spiral-shaped bacteria grow- 
ing in test tubes of gelatin were supplied us by Dr. T. Mitchell Prudden of the 
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College of Physicians and Surgeons, to whom I am much indebted for help in 
this bacteriological work. Microscopical slides are easily prepared thus: Hold 
upside down the test tube in which bacteria are growing, and carefully remove 
the cotton from the mouth. ‘Touch one of the colonies of bacteria with the point 
of a needle, and then rub the needle point on a clean glass slide; add a drop of 
water to the spot touched by the needle, cover with a cover-glass. Stains (Loef- 
fler’s methylen blue and Ziehl’s carbol fuchsin) bring out more clearly the struc- 
ture of the bacteria. Each of the thirty-five pupils in a division examined the 
stained bacteria, and watched under another microscope the motion of the living 
forms, One pupil’s written account of this study is here given : 

‘Microscopic Stupy oF Bacteria. 1. The bacteria which I saw under 
the microscope last Wednesday were of red and blue colors. This was caused 
by the coloring matter (stains). 

“2. They were of three different shapes, round, pencil-shaped, and corkscrew. 

‘3, The bacteria which I saw to-day under the microscope are moving around. 

‘4, There were also under the microscope egg-shaped animals which were 
moving around.” (This slide was prepared from the hay infusion and contained 
infusoria. ) ; 

A little mathematical problem worked out by each student helped to make 
real the rapidity of multiplication among these micro-organisms. The pupils 
were told that a rod-shaped bacterium, when conditions are favorable, divides 
in about an hour to form two bacteria. The problem was stated something like 
this: Suppose we start with a single bacterium this morning at 10 o’clock; if 
conditions are favorable, how many cells would be seen at 11 o’clock? The 
answer was “two.” Between 11-and 12 o’clock each of the two would divide to 
form two; hence at 12 o’clock it was evident that there would be four bacteria 
in place of the single cell at 10 o’clock. The pupils, continuing the calculation, 
found that if the process were to go on until 10 o’clock the next morning, the origi- 
nal bacterium would give rise to 16,776,216. The completion of this calcula- 
tion for a second day’s crop of bacteria was not attempted for obvious reasons. 


Thus far the experiments and discussions had made real to the pupils the 


existence of countless millions of micro-organisms. They had learned something 
of the form, size, and motions of the individual bacteria; and they had become 
acquainted with some of the results of their activity in causing decay, in souring 
milk, and in producing colors. ; 

Some of the conditions which tend to check the growth of bacteria were 
learned from the milk experiment performed at home. A laboratory demonstra- 
tion developed this subject still further. One of the boys described the experi- 
ment thus: . 

‘STERILIZATION. Mr. Peabody took three test tubes and inoculated some 
of the bacteria from the hay infusion. The first test tube contained nourishment 
in a solid form (nutrient gelatin), and after the bacteria had been inoculated it 
was set aside. The second test tube was prepared the same way, but Mr. Pea- 
body poured some corrosive sublimate over the surface of the gelatin. The 
third test tube was prepared in the same way as the first, but was put in the 
(steam) sterilizer for five minutes, and then set aside. 


1 
. 
: 
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‘“‘ At the end of five days we examined the tubes and found that the two tubes, 


one sterilized by heat and the other by poison, were perfectly clean, while the 
other had a large colony growing. From this I infer that corrosive sublimate 
and the heat killed the bacteria.” 

We are fortunate in possessing a hundred copies of ‘‘ The Story of Bacteria ” 
and a like number of “ Dust and its Dangers” by Dr. T. M. Prudden. These 
books were loaned to the 192 pupils who were studying the subject, and about 
one-fourth of the chapters were assigned for text-book lessons. One may judge 
of the interest in this study by the following figures: When the books were 
returned it was found that 103 pupils had read the whole book; that the books 
had been read by 197 parents or friends of the pupils; and that various topics 
in bacteriology had ‘been discussed in over half of the homes. 

The practical applications of the subject were brought out in discussion of a 
list of questions from which the following are selected : 

1. From all your experiments state— 
a. What conditions seem to favor the growth of bacteria ? 
6. What conditions seem to hinder the growth of bacteria? 
2. Why are fruits cooked before canning? 
3. Why should fruit jars be filled completely before screwing on the cover? 
4. Why is grass dried before putting it in the barn? 
5. Why are milk, meat, etc., put in the refrigerator in summer time? 
6. Why should the prohibition against spitting in public places be rigidly 
enforced ? | 
7. Why should sweeping be done as far as possible without raising a dust? 
8. Why are hard wood floors more healthful than carpets? 
9. Why should the teeth be brushed often? 
0. Why should the refuse be removed from the streets every morning early, 
especially in summer time ? } 

11. Why should sink drains be carefully inspected ? 

12. Why should wounds be carefully cleansed and dressed at once? 

13. Why are typhoid fever, diphtheria, and other infectious diseases often 

best treated in hospitals? 

The tables of the New York Board of Health give figures and charts which 
serve to clinch the argument in favor of good city housekeeping. The pupils 
copied into their note-books the following figures giving the annual death-rate 
per thousand of the population in New York City, 1886 to 1896 inclusive: 


1886, 25.99 1891, 26.31 
1887, 26.32 1892, 25.95 
1888, 26.39 1898, 25.30 
1889, 25.32 1894, 22.76 
1890, 24.87 1895, 23.11 


1896, 21.52 (first part of year). 
There was little need to suggest that the sudden decrease in death-rate in 1894 
and in succeeding years was doubtless due in no small measure to the efficiency 
of the Street Cleaning Department organized and directed by the late Col. 
Waring. 


and Laboratory Methods. 1171 


After reading Dr. Prudden’s books, and after class-room discussions, each 
pupil was asked to outline at home the arguments in favor of and against the bac- 
teria. The case is stated thus in one of the papers: 

‘‘ BENEFITS OF BACTERIA TO MANKIND. They construct food-stuffs for plants 
out of the nitrogen gas and the solutions absorbed from the soil. 

‘They ripen the cream before churning and thus form butter. 

“They give flavor to butter. 

“They are an absolute necessity in making cheese. 

‘In making vinegar from cider, yeast and bacteria work together. 

‘‘ Bacteria perform a very necessary work in the process of ‘retting’ flax in 
the linen industry, without which we would not have our fine linen and delicate 
laces. 

‘‘ Bacteria play a prominent part in the curing of tobacco. 

_ “Sprouting of seeds is promoted by bacteria. 

‘Streams and lakes are cleared by bacteria. 

‘They decompose dead animals into the dust from whence they came. 

“THE Ways BACTERIA PROVE TO BE ‘ MAN’S INVISIBLE FoEs.’ Bacteria cause 
the diseases, consumption, typhoid fever, scarlet fever, pneumonia, leprosy, lock- 
jaw, influenza, cholera. 

‘They cause blood poisoning. 

‘They destroy foods.” 

The primary aim of these eight lessons in bacteriology, as already stated, 
was a practical one, namely, to present to the boys and girls of our city a most 
telling argument for cleanliness in the care of the home and in the care of the 
city. The colored charts portraying the cases of consumption in the region of 
Mott street and of diphtheria in the Tenth and Twelfth wards will not soon be 
forgotten. Hence the New York of to-morrow will doubtless number among 
its citizens at least a few more staunch supporters of an efficient Board of Health ; 
a few more homes will probably be free from the danger of disease contagion, 
and a few more house-wives will exercise greater care to secure abundance of 
light and of fresh air in their homes and to select and prepare nutritious foods. 

The treatment of the subject, however, was not allowed to leave in the minds 
of the pupils the lasting impression that we have discovered in bacteria an omni- 
present and well-nigh omnipotent enemy. ‘They were led to see that consump- 
tion, cholera, typhoid, and all the other diseases charged to these micro-organ- 
isms are due to the ignorance or carelessness of man, and that these diseases 
can be prevented. While, on the other hand, they learned that the bacteria are 
toiling incessantly to clear our earth from the debris of decay, and to prepare the 
soil and the air for the growth of the higher plants. ‘Thus this study becomes a 
part of the great study of biology, and in this fact lies the deeper interest of the 
subject. In the hay infusion all the functions of living nature are in full oper- 
ation. ‘There one may study assimilation, oxidation, respiration, excretion, the 
life and death struggle for food, reproduction, and even somethmg akin to sen- 
sation; for who of us, after an hour at the microscope, watching the varying 
movements in this world of micro-organisms, is prepared to deny absolutely all 
sentient impressions even among bacteria? Biological study of this sort should 
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not only result in more healthy bodies for our pupils and in a more healthful 
community, but it should contribute largely to broaden and deepen the mental 
life of the student. | James E, PEABODY. 
The Peter Cooper High School, New York City. 


Biology Wall Charts. 


“A Method of Making Biology Wall-Charts,” by F. D. Heald of Parsons 
College, Fairfield, Iowa, published in the JouRNAL oF APPLIED MICROSCOPY 
for November, 1900, induces me to speak of a method of chart making which I 
have adopted with considerable satisfaction, to myself at least. 

The method is not original with me, but was suggested by Prof. H. P. Johnson 
of the University of California. My charts are made of material such as is used 
by ‘‘millers’’ for the manufacture of flour sacks. It is well known that this sack 
muslin has incorporated in the meshes of the cloth a filling of paste material 
which renders the surface smooth and very suitable to draw upon. Instead of 
a pen I use an ordinary paint brush of suitable size and shape. My pigments 
are such as painters use for the ordinary canvas advertising streamers and are 
procured ready mixed at the paint shop at a cost of a few cents. With these 
materials, charts of all sizes, colors, and kinds may be readily made. I find 
these ‘“‘ home-made” charts more satisfactory in my classes than any others that 
I have heretofore used, as there can be represented upon them exactly what it 
is wished to illustrate. These charts are so inexpensive and so easily made that 
any school may provide itself with a sufficient number for illustration in 
Physiology, Zodlogy, Botany, and other subjects. As they are made in water- 
colors, when not in use they should be kept in a dry place. 


Orson Howarp. 
University of Utah, Salt Lake City. 


Staining in Toto with Delafield’s Haematoxylin. 


The stain is prepared according tothe method found in Huber’s “ Directions 
for Work in Histological Laboratory,” p. 153; except that, before using, it is 
diluted with an equal amount of distilled water, instead of five to ten times with 
water, as according to the directions. 

The specimens, which should not be of too great size—not more than 
one-fourth inch in thickness—are left in the stain five days. After rinsing in 
water they are decolorized for two hours in acid alcohol made as follows: 


Hydrochloric Acid, . 1 eet 
Alcohol, 96 per cent... 70 parts 
Water, : : ; : . 30 parts 
They are then washed in running water for at least two hours to remove all 
the acid. Dehydrate, and imbed in paraffin. Newton Evans, M. D. 
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| Journal of “MEN of science form, as it were, an 
: : organized army, laboring on behalf of 
Applied Microscopy the whole nation, and generally under 
and its direction and at its expense, to aug- 

Laboratory Methods. ment the stock of accanaanas ie 

serve to promote industrial enterprise, 
arch p ti  h elln  ee  e  O OKOASE wealth, to adorn life. to im- 
lesued Dee sa Baga ea ia prove political and social relations, and 
Rochester, N. Y. to further the moral development of 
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ee === Helmholz nearly half a century ago, is 
The majority of our subscribers dislike to have their 


files broken in case they fail to remit at the expiration NOW only beginning to be fully appre- 
of their paid subscription. We therefore assume that no ; 4 : ° ‘ 

pried tase? ‘ge = series is desired, unless notice to ciated. Scientific men, 1n spite of the 
ao = Old popular idea to the contrary, have 
demonstrated indisputably their ability to cope with problems of the greatest 
practical and economic value. Industrial progress is more and more dependent 
upon the results of their labors. 

The policy of our government has always been to support liberally men and 
institutions which undertake to promote the welfare of the people; and yet we 
must admit that we have not met our highest possibilities, for we have but to 
look to certain other progressive nations to see points wherein we can make 
decided improvement. It is no longer a theory that governmental support of 
scientific work pays in every sense of the word, for Germany has long since 
demonstrated it to be a fact. Her scientific instruments have been brought to 
the highest degree of perfection, by cooperation with individuals capable of im- 
proving them, and through them her industrial progress has been most advanced. 
‘‘Made in Germany” has been a key to every market in the world. This 
development must be attributed to the cooperation of science and government ; 
a condition of mutual support, toward which our own country is rapidly trending. 

The work accomplished by our science departments and bureaux is only the 
preface of what may be expected in the near future. Nation, state, university, 
and individual are forming one great combination for the pursuit of pure and 
applied science. In this cooperation the needs of science will be largely brought 
to light by individuals who are actually engaged in the work. These needs must 
be met by the institution, state, or nation in whose interest the individual pursues 
his investigations. 

There are now needs which handicap our progress and place us at a dis- 
advantage in the competition with other nations. Governmental cooperation in 
the development of the methods of chemical glass, and many other manufactures, 
and in the standardizing and control of apparatus used for weighing and measur- 
ing, together with the adoption of the metric system of weights and measures, 
would produce practical results. 

Scientific men have adopted the metric system in their work. The industries, 
recognizing its advantages, do not wait for the adoption of the system by the 
government, but are rapidly introducing it into their various calculations. 


Edited by L. B. ELLIOTT. 
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CURRENT BOTANICAL LITERATURE. 


CHARLES J. CHAMBERLAIN. 


Books for review and separates of papers on botanical subjects should be sent to 
Charles J. Chamberlain, University of Chicago, 
Chicago, Ill. 


REVIEWS. 


Juel, H.0. Beitrage zur Kentniss der Tetra- This important contribution really 
denbildung. Jahrb. f. wiss. Bot. 35: 626- — consists of three distinct papers, which 


659, pls. 15-16, 1900. : 
saan? s can be considered separately. 
Ll, Letrad formation in the ovule of Larix. 


The homologies between the reproductive organs of the vascular cryptogams 
and the phanerogams have long been known in their grosser features. The 
pollen chambers in the anther are microsporangia and the pollen grains are 
microspores. The ovule is a modified megasporangium and the embryo-sac is a 
megaspore; but while it is accepted that the pollen grain, like the spore of a 
vascular cryptogam, arises by a tetrad division, it is generally believed that the 
embryo-sac is formed without a tetrad division. 

Dr. Juel investigated the ovule of Larix sibirica from an early stage in the 
development of the mother cell of the megaspore up to the beginning of endo-_ 
sperm formation. The paper is of particular interest because it is the first to 
treat this portion of the life history of a Gymnosperm from the standpoint of 
modern cytology. 

In material collected about the middle of April, before the snow had disap- 
peared, the mother cell of the megaspore was easily distinguished by its large 
size and by the abundance of starch which it contained. The first division is | 
heterotypic and shows the reduced number of chromosomes (12). At the poles 
of the spindle are granular masses which may possibly represent centrosomes. 
During the anaplase the starch disappears, a cell wall is formed and each of the 
daughter nuclei divides again by a homotypic division and thus gives rise to a row 
of four megaspores, the lowest of which germinates and produces the prothallium. 

By comparing these series with the development of the microspore from the 
mother cell, which has already been thoroughly studied in Zarix, Prof. Juel comes 
to the conclusion that the two series are homologous, the megaspore arising like 
the microspore by a tetrad division. While this conclusion is not new, the evi- 
dence supporting it is a real contribution. 


IT, The tetrad division in a hybrid plant. 


It has long been known that hybrids are generally sterile, and it has also 
been known that the pollen of hybrid plants is commonly imperfect. The pres- 
ent writer investigated the formation of the tetrad in Syringa rothomagensis, a 
hybrid between S. Zerszca and S. vulgaris. The form did not prove to be a favor- 
able one for such a problem, because the pollen of both parents is poor, in 5S. 
vulgaris about 50 per cent. of the pollen grains appearing to be incapable of 
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functioning, and in S. fersica normal pollen grains being quite rare. The latter 
form is almost as sterile as the hybrid. 

In all three forms the development is normal up to the formation of the pollen 
mother cells. In the hybrid S. rothomagensis it was found that while most of the 
divisions in the pollen mother cells were mitotic, there were also numerous cases 
of amitotic division, and abnormalities in the chromatin and in the achromatic 
figure were frequent. 


Ill, The development of the pollen grain of Carex. 


As a rule the pollen mother cell of a flowering plant gives rise to four pollen 
grains, but it has been reported that in the Asclepiadacez and Cyperacee the 
mother cell gives rise to but one pollen grain. 

A careful examination of Carex acuta gave the following results: The wall 
of the pollen mother cell becomes the wall of the pollen grain. The tetrad divis- 
ions take place, but the walls separating the four cells are imperfect and only one 
cell of the tetrad develops into a pollen grain, the other three being crowded out, 
just as in the megaspore series three potential megaspores are crowded out by 
the one functioning megaspore. ome RE a 


Dizon, HH On the fist mites of the spore ‘The author states very clearly the 
Botanical School of Trinity College, Dublin. points in regard to which there is 
sieptieviag aliaan Lip sae sah Silas sate essential agreement among cytologists, 

and outlines the debated questions. While admitting that there is still ample 

room for dispute, he concludes that in both the first and second nucler divisions 

by which the spores are formed from the mother cell, the splitting of the chro- 

mosomes is longitudinal and that, consequently, there is no reducing division. 
Corfe Gs 


Holm, Theodore. Erigenia bulbosa, Nutt. A Mr. Holm, who has done more than 

fa eeeTe tte Bek ones: Am- any one else in this country on the 
minute anatomy of plants, presents in 
his latest paper some interesting morphological and anatomical facts on this 
unique plant. The Erigenia possesses a single cotyledon. The blade of the 
cotyledon is held in a horizontal position and raised above the ground by a long 
slender petiole. In the second year after germination the first proper leaf 
appears and has a ternately decompound leaf, with divisions of the same shape 
as those of the mature leaf. The third year’s growth is not much advanced as 
only a single green leaf is developed with a few additional divisions. The Eri- 
genia germinates then with only one cotyledon. 

The tuber as it appears during the seedling stage, as Holm has shown from 
anatomical considerations, is a swollen part of the primary root. 

The structure in fully matured specimens is very different, and here is what 
the writer says concerning this: 

‘The mature tuberous root possesses a number of cork-layers, a secondary 
bark of very considerable width, filled with starch, and inside the bark is a band 
of collateral mestome-bundles with cambium between the leptome and hadrome 
and besides well defined strata of interfascicular cambium, while a broad pith 
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occupies the central portion of the root, of which, however, the innermost part is 
broken down into a cavity ; thus the principal features of the primary root are 
almost totally obliterated. Ojil-ducts are quite numerous in the mature root ; 
they are located in the same radii as the mestome bundles and occur in four or 
five concentric bands. The innermost oil-ducts are to be seen in the leptome 
itself, the others some distance apart, the outermost being very near the peri- 
phery, though not in contact with the cork. It appears as if the ducts of the 
outermost two bands are mostly pentagonal in transverse sections; while those 
of the inner are rhombic and somewhat narrower in circumference.”’ 

There are thirty-eight oil-ducts in each mericarp in each fruit, twelve on the 
commisural side, one outside each of the five mestome bundles, and from five to 
six in the intervals between these. The mericarps are not glabrous, but hairy, 
consisting of short unicellular pointed hairs which cover the entire dorsal face. 
Agri. College, Ames, Ia. L. H. PAMMEL. 


CYTOLOGY, EMBRYOLOGY, 
AND 


MICROSCOPICAL METHODS. 


AGNES M. CLAYPOLE. 


Separates of papers and books on animal biology should be sent for review to 
Agnes M. Claypole, Sage College, 
Ithaca, N. Y. 


CURRENT LITERATURE. 


Prenant, A. Cellules Trachéales des Oestres. Material used for this investigation was 
Planch. Seve ane 3: 293-330 taken, living, from the stomach of the 
horse,. and consisted in larve of the 

bot-fly (Gastrophilus equi). Examining these larve an area of red coloration 
is always seen at the posterior extremity of theanimal. On dissection two bodies 
are found, one on each side of the digestive tube, which are white and opaque in 
their anterior three-quarters, and lobulated in structure. In the posterior part 
they are more granular, and of a reddish color, varying to a purple-red. This 
part of the organ is provisionally called the “‘organe rouge.” This organ is. 
found to be composed of a number of large oval cells, surrounded thickly by 
trachez, which branch and finally enter into the interior of the cell. Such cells 
are called ‘tracheal cells” to distinguish them from the fat cells of the anterior 
part of the organ. Besides using fresh material, organs were fixed in Flemming’s 
stronger solution; Mann’s fluid (picric acid, sat. sol., 10 pts.; sublimate sat. sol., 
10 pts.; formol, 5 pts.) ; formo-picric sol. of Bouin (sat. sol. picric acid, 75 vols.; 
formol 25; glacial acetic acid, 5 pts.); platinum mixture of Bouin (platinic 
chloride of 1 percent. sol., 10 pts.; sat. sol. picric acid, 20 pts.; formol, 10 pts.; or 
platinic chloride of 1 per cent. sol., 20 pts.; sat. sol of sublimate, 20 pts.; formol, 
10 pts.; acetic or formic acid, 2 to 5 pts.) ; Weigert’s neuroglia fluid, consisting of 
5 per cent. sol, of acetate of copper, 5 per cent. acetic acid, chrome alum 5 per 
cent., and 10 per cent. formol; saline saturated sublimate solution ; Golgi’s fluid. 


- —_— ~~ 
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Of these the formo-picric of Weigert, and Flemming’s, gave the best results. The 
stains used were Benda’s safranin and light green, Flemming’s triple safranin- 
gentian-orange, Mann’s blue of toluidin-eosin; especially good results were 
given by Heidenhain’s iron hematoxylin after the picric-formol fixative. All 
sections were cut in paraffin. The author summarizes his results as follows: 
As before stated, there is present in the larve of Gastrophilus equt, Fabr. or 
pecorum, Fabr. but not in those of Aypoderma bovis L. and Cephalomyia ovis L., 
an organ occupying the posterior fourth of the animal, having a characteristic 
red color. This organ has anatomical continuity with the fat body. It is com- 
posed of large cells, between which the tracheze branch and subdivide. The 
smallest branches penetrate to the interior of these ‘“ tracheal cells.” Nothing 
further could be observed as to the ends of the branches beyond fine subdivision. 
The cytoplasm of the cells is distinguished from the tracheal branches by the 
different form and stain affinity of its filaments, which come into close relation 
with the walls of the trachez, but do not represent the fine continuations of these 
tubes. These tracheal cells pass gradually over into adipose cells in the transi- 
tion region of the organ. This transition is effected by filling the tracheal cell 
with fat globules and the reduction of the intracellular trachea. Independent of 
this tracheal organ, certain irregular subcutaneous tracheal cells are found in 
certain regions of the body. The reason for this specialization is considered to 
lie in the peculiar habitat of the larve, since closely related forms living under 
different conditions show no such structures. It is an example of limited adapta- 
tion. Physiologically, the function of these cells is respiratory, and hence the 
cells are really ‘“‘ cenocytes,” differing however from the latter in a red instead 
of a yellow coloration. The transformation of these tracheal cells into fat cells 
argues for their ‘“‘ cenocytic ” nature, and they represent the first step in respira- 
tory differentiation. ‘They are abundantly supplied with oxygen, and in conse- 
quence easily elaborate fatty granules; hence the functions of the two parts of 
this organ are not distinct, but successive. A. M. C. 


Zollikofer,R. Kammerfarbung der Leucocy- In the study of leucocytes two objects 

p39 gh woes Stren grins view, the fixation of the whole 
mass of them and the differentiation of 
this mass into its different kinds. In order that the study may be done in a 
counting chamber, it is necessary to mix the blood and the staining fluid, and to 
have this mixture take place in one pipette. ‘To determine the numerical rela- 
tions of the different kinds of leucocytes on a cover-glass preparation is impos- 
sible, since there is an unequal distribution of the kinds. Lymphocytes are 
found in thick places of the film, and are rare or crushed in thin places. No 
such objection can be made toa film of blood in a counting cell. The thing 
needed was a diluting fluid for this ‘ staining-chamber” which would render 
the red corpuscles invisible and stain the white differentially. Thin aqueous 
formalin solution answers the first requirement, and for a stain a mixture of 
eosin and methylin blue (eosin W. G. and methylin blue B. x. of Griibler, Leip- 
zig) was most satisfactory in the following composition: Eosin W. G, 0.05, con- 
centrated formalin 1.0, distilled water 100.00; methylin blue 0.05, concentrated 
formalin 1.0, distilled water 100.00. These solutions must be filtered; the 
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formalin mixture needs to be kept in the dark, and a dark glass dropper was 
used. About equal parts of the two liquids were taken. A Thoma-Zeiss pipette 
was filled with blood to 0.5 mark, and filled to 1.20 with the mixture; 1.10 does 
not completely destroy the red cells. After five minutes, the chamber is filled 
from the pipette, and the white cells are allowed to settle. Then the blood plates 
are found to be arranged in characteristic masses, and stain a light gray-blue ; the 
erythrocytes are destroyed ; nucleated red cells are sometimes recognizable by 
their greenish “ discoplasm.” Malaria plasmodia stain blue, but their recognition 
is uncertain. Leucocytes are stained as to both nuclei and granules. Eosino- 
phil granules are clearly outlined, and the nuclei remain bright. Neutrophil 
granules are gray-violet. Most cell granules are unstained. The mononuclear 
or ungranulated, leucocytes of normal blood are homogenous, with faintly blue 
cytoplasm and varying nuclei. Nuclei of the larger lymphocytes are clearer, and 
light violet, the others bright blue and oval. The nuclei of granulated leucocytes 
stain lightly. The granulated mononuclear, or “ Mark” cells, are conspicuous 
by their size and varying form of nuclei. These are principally recognized by 
their granules and the size of the nucleus. For a counting chamber, Elzholz’s 
(Reichert) was used. This has a capacity of 0.9 cubic millimeter. The blood 
is diluted twenty times, and the whole field is counted. The contained number 
is multiplied by 29° or 22.222. Many cover-glass stained preparations were also 
studied. Preparations were stained for a few minutes in eosin, and for half a 
minute in methylen.blue diluted five times with water. Careful fixation is neces- 
sary for good results in staining; heating in a hot chamber at 115° for an hour, 
or for a few minutes at. 120—-125°, gives good results for both red and white 
cells. The triacid stain was used when it was desired to stain the neutrophil | 
granules. The mixtures given above afford excellent results not only on blood 
but also on sputum, pus, and other secretions. A. M. C. 


Lewinson, J. Zur Methode der Fettfarbung Osmic acid is the usual fixation and 
+ ge a act seahas hop pimebbsee oe staining fluid for fats, but it has several 
disadvantages. Itis expensive, it fixes 

but a small part of the tissue put into it or any of the liquids in which it is an 
active agent. Any fat near the middle of the tissue remains unfixed and un- 
stained. The stain of osmic acid is very often of short duration, and it is almost 
impossible to use other stains after this fixative. Experimenting on myelinic 
fibers, a hematoxylin method of Wolters’ was used. By modifications it was 
found that other tissues than myelinic fibers took this stain. The author 
tried concentrated nuclear stain, warmed, after definite fixation methods, 
to see if any result in staining fat could be obtained. A concentrated solution 
of methylen blue in 2 to 5 per cent. salt solution, and hematoxylin in acetic acid, 
were first tried on objects fixed in different fluids. Celloidin sections of the 
ovary of a rabbit fixed in picric acid were stained in such a warmed solution of 
methylen blue as described above for 10 to 15 minutes. After decolorizing with 
weak aqueous hydrochloric acid and counterstaining with alcoholic picric acid, 
the following results: Nuclei of the cells are blue, protoplasm yellow-green, and 
the connective tissue is violet. ‘The fat in the follicles takes the form of small, 
dark, almost black fat-corpuscles. For a modification of Wolters’ method the 
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tissues are fixed in Miiller’s fluid; the object can have a large surface, but should 
not be thick. From the fixation fluid the tissue is put into 70 per cent. alcohol, 
as treatment with weak alcohol and water renders the fat unstainable. The 
celloidin sections are put in the stain for twelve hours at a temperature of 40°C. 
A 2 per cent. solution of Kultschitzki’s hematoxylin (hematoxylin 2 gms., dis- 
solved in a little absolute alcohol added to 100 c.c. of 2 per cent. acetic acid). 
When the mixture, which is at first yellow, becomes red, it is ready for use. The 
principal point is good decolorization, only well bleached preparations show the 
fat clearly. The whole process is as follows : (1) Fix in Miiller’s fluid 2 to 6 
weeks, depending on the size of the object; wash out in 70 to 85 per cent. 
alcohol, etc., imbed in celloidin. (2) Cut sections 10 to 15 mikrons thick, and 
put them directly from alcohol into the stain for twelve hours at a temperature of 
40°C. (8) Wash out with water. (4) Wash in a 1 per cent. solution of potas- 
sium permanganate 10 to 15 minutes. (5) Wash in water. (6) Treat with a 2 
per cent. solution of oxalic acid, or a mixture of two parts of 2 per cent. oxalic 
acid to one of 2 per cent. solution of potassium sulphate, for five minutes. Should 
the preparation show a yellow or gray-black color, return it to the potassium per- 
manganate, then pass to the oxalic acid. If no fat is present the sections lose 
their color entirely ; if fat is there the sections are light ash-gray to an intense 
gray-violet, depending on the amount present, In this way fat is shown ona 
colorless background in gray-violet fat globules. If it is desired to stain the 
nuclei and protoplasm of the cells, a counterstain of concentrated carmin solu- 
tion may be used as follows: (1) The sections decolorized in oxalic acid are 
washed in.water and left in an ammoniacal solution of borax carmin for twenty- 
four hours. (2) Treated in acid alcohol (1 per cent. in 70 per cent. alcohol) for 
two minutes. (3) Sat. alcoholic sol. of picric acid for one minute. (4) 85 per 
cent. alcohol, absolute, xylol or origanum oil, balsam. The fat is now dark blue, 
almost black; nuclei, red; protoplasm, yellow. This method is valuable for four 
reasons: (1) Fat is clearly differentiated to the smallest particle. (2) This fat- 
stain is very lasting ; preparations remain good for several months. (38) Miiller’s 
fluid is an easily available fixation fluid. (4) The method is both inexpensive 


and simple, requiring no complicated technique. A. M. C. 
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NORMAL AND PATHOLOGICAL PDAS 


JosEPH H. PRATT. 


Harvard University Medical School, Boston, Mass.; to whom all books and 
papers on these subjects should be sent for review. 


Bielschowsky and Plien. Zur Technik der Ehrlich and Lazarus introduced the 
Nervenzellenfarbung. Neurologisches Cent- ‘ Pe 
ralblatt, 19: 1441, 1900. use of cresyl-violet for staining the 

basophilic granules of mast-cells. Lit- 
ten has used the same anilin dye for coloring the basophilic granules which are 
found in the red blood corpuscles in cases of anemia. The writers of this article 
have found cresyl-violet a good stain for the chromophilic substance of the nerve- 
cells. They used chiefly the preparation which bears the trade name “ cresyl- 

violet R. R.” 

In composition this new stain is probably related to methylen blue; in 
staining properties it resembles thionin or toluidin blue, but is superior to them, 
chiefly because the, preparations are more permanent, and as dilute solutions 
are employed it is more economical. Another advantage, which the writers 
claim, is that the sections are never lost-in the dilute transparent solution of 
cresyl-violet. 

The best results were obtained with the following method : 

1. Harden in alcohol or formalin. 

2. Imbed in celloidin. 

3. Stain in a thin aqueous solution of cresyl-violet for 24 hours. It is suffi- 
cient to add six to ten drops of a concentrated aqueous solution to 50 c.c. of 
water. 

4, Wash quickly in water. 

5. Dehydrate in a series of alcohols of increasing strength. The alcohol, by 
removing excess of color from the diffusely stained sections, differentiates the 
gray and white matter of the central nervous system. 

6. Clear in oil of cajeput. 

7. Xylol. 

8. Mount in Canada balsam. 

Equally good results are obtained after imbedding in ical When a quick 
method is desirable, a concentrated solution of the stain may be used. 

Cresyl-violet gives a metachromatic effect with amyloid, coloring amyloid 
substance bright blue, the remainder of the section violet. J. H.-P. 


Krompecher. Glandlike Carcinoma of Epi- Krompecher describes a peculiar type 
dermic Origin. Ziegler’s Beitrage, 28: 1, : ‘ ; 
1900. of tumor of the skin, to which he gives 

the name “carcinoma epithelialeade- 

noides.” He believes that the gross and histological appearances are sufficiently 
characteristic to establish it as a distinct group. 

Braun, in 1892, studied this class of tumors, and regarded them as endothel- 

iomata. Krompecher asserts that the diagnosis of endothelioma can be made 

only when the origin of the tumor-masses from the endothelium of the larger 
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lymph-spaces can be directly traced, or when the tumor is found in places, such 
as bones and lymph-nodes, where epithelium is lacking, and the structure of the 
tumor corresponds to that of undoubted endotheliomata. Braun did not fulfill 
these requirements of Krompecher. He based his diagnosis on the difference of 
structure as compared with ordinary epidermoid carcinomata ; on the absence of 
epithelial pearls; and especially on the lack of any connection between the tumor 
and the skin. 

Krompecher studied thirty-three cases. The tumors occurred on various 
parts of the body. By means of serial sections, he demonstrated the connection 
of these tumors with the surface epithelium, thus proving their epithelial origin. 
The striking feature of these tumors is their microscopic structure. While the 
epidermoid cancer is composed of the cylindrical cells of the stratum Malpighii, 
and of polygonal prickle cells, which by cornification give rise to epithelial pearls, 
the group of tumors under consideration is distinguished by the fact that only 
the cylindrical layer of the stratum Malpighii proliferates. The cells retain their 
embryonic character. ‘The tumor consists of nests of high cylindrical cells, which 
stain intensely. There is no formation of epithelial pearls. J. H. P. 


Weight 8A Cate of Malle Mysims. Wright defines multiple myeloma as a 

primary neoplasm of the bone marrow, 
affecting chiefly the sternum, the ribs, the vertebra, and the skull; the substance 
of the bone being more or less extensively replaced by the tumor tissue. The 
affection was first recognized by von Rustizky in 1873. It is a rare condition. 
Less than twenty cases have been reported. . The association of albumosuria 
with multiple myeloma is an interesting feature, and an aid in diagnosis. In the 
case studied by the writer, the tissues were hardened in Zenker’s fluid and. in 
Flemming’s solution. The sections were stained in various ways, but eosin and 
Unna’s alkaline methylen blue solution, and fuchsin, either alone or in combina- 
tion with aurantia, were found most satisfactory. 

The tumor is chiefly made up of small cells closely crowded together. Most 
of the cells have all the appearances of plasma cells, except that the cytoplasm 
does not in all cases show a marked affinity for methylen blue, as does the 
typical plasma cell. Wright holds that these cells are plasma cells, and their 
deviations from the type of the parent cell are quite analagous to those seen in 
the cells of other neoplasms. 

The author found that plasma cells are a normal constituent of the red mar- 
row, and he concludes that the tumor arose from an abnormal proliferation of 
these cells. Hence his case of multiple myeloma is to be regarded as a neoplasm 
originating not in the red marrow cells collectively, but in only one of the varie- 
ties of the cells of the red marrow, namely, the plasma cells. J, is P. 
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RAYMOND PEARL. 


Books and papers for review should be sent to Raymond Pearl, Zodlogical 
Laboratory, University of Michigan, Ann Arbor, Mich. 
Gamble, F. W., and Keeble, F. W. Hippolyte This paper deals with the color changes 
Mic. Sci. gia gown) AP asad rae shown by the prawn Hippolyte varians, 
which lives in shallow water clinging to 
seaweeds and zoophytes, in relation to different environmental conditions and 
to stimulation by light. It has been often noted that Hippolyte shows a 
very remarkable similarity in its coloration to its surroundings, and it was the 
purpose of the authors to determine under exact experimental conditions 
what the nature of these adaptive color changes was, and how they were brought 
about. As an introduction a description is given of the different natural varieties 
of this prawn and of the condition of the chromatophores associated with these 
varieties. Uniform brown, pink, red, and green adult specimens were collected, 
while among immature individuals “red liners,” “black liners,” “green liners ” 
and yellow barred specimens were common. The “liners” are animals which 
are transversely striped with the color indicated. The pigments are contained in 
chromatophores which lie under the epidermis in the connective tissue and 
muscles and about the alimentary canal and blood vessels. The chromatophore 
itself consists of a central body from which diverge a number of fine, ramifying, 
hollow tubes. In these tubes and the central body are contained the pigments 
which give the color to the animal. There are three pigments, red, yellow and 
blue, and color changes are caused by the movement of these pigments in the 
tubes. There is a layer of chromatophores in the connective tissue just beneath 
the epidermis, the processes of which form a close meshwork about the clear 
transparent cells of the epidermis itself. To the combination of the three 
pigments in this epidermal meshwork is due the color of the animal as a whole. 
For example, in a green prawn the tubes of the meshwork are found to contain 
both yellow and blue pigment side by side. 

The animal exhibits three sorts of color changes: (a) slow, sympathetic 
changes of color accompanying changes in the color of the- weed to which the. 
individual is attached; (b) rapid color changes caused by changes in light 
intensity; (c) periodic nocturnal color changes. (a) In regard to adaptive color 
changes in response to changes of the weeds, it was found that the animals were 
capable of only very slow sympathetic changes. ‘The adaptations observed in 
nature are the result of the selection by the animal of those weeds whose color 
most closely matches their own. (b) The intensity of illumination has a pro- 
nounced effect on the color of the animals and this effect is produced in a very 
short time. In high light, or in low light scattered evenly from the surface of 
the containing dish, there is a retraction of the red pigment and an evolution of 
the blue and the yellow, producing a green coloration of the animal ; while in low 
light absorbed by the walls of the vessel the red remains expanded. The color 
quality of the light has no effect on the color of the animal provided the 
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intensity remains the same. - (c.) It was found that at evening the prawns change 
regularly and uniformly from their diurnal color to a deep, transparent blue. 
This blue color passes away in the morning and the diurnal color of the previous 
day reappears. This nocturnal change with its associated diurnal recovery is a 
periodic phenomenon. The nocturnal blue appears at certain intervals even if 
the illumination is kept constant for several days at a time, and on the other 
hand the recovery of the diurnal color occurs regularly in specimens kept in the 
dark during similar long periods. Blinded prawns exhibit the same periodicity. 
The general physiological condition of the animals is very different during the 


night and the day. 


Other experiments showed that the condition of the chromatophores at any 
time is the result of impulses passing to them from the central nervous system. 
Color changes can be induced by a variety of stimuli such as temperature, 
chemicals, electricity, etc., which affect the nervous system. Removal of the 
eyes causes a change in the impulses going to the central nervous system 
and hence a change in the color. The nocturnal condition is a result of a 
periodicity in the action of the nervous system. The relation of the nocturnal 
color of these prawns to the color of deep sea animals is discussed. 

This paper is an important contribution to the physiology of coloration. 
Unfortunately in the space of a brief review it has been impossible to do more 
than mention some of the most significant points in the great amount of interesting 
detail presented in the work. The admirably executed plates are a feature of 
the paper. The experimental methods described are numerous and valuable. 

R. P. 


Yerkes RM. Reactions of Emigmortracs ‘¢ The purposes of the investigation were 
Daphnia and Cypris. Amer. Jour. Physiol.4: to determine the relation between the 
adel i tat sn rs rate of movement and the intensity of 

light ; to determine whether there is a reversal. of the phototactic reaction of 

Daphnia and Cypris under certain conditions ; and finally to study the effect of 

other stimuli on the light reactions. In regard to the first point it was found 

that Daphnia moved only slightly faster as the intensity of the light increased, 
while Cypris showed a still less definite relation between rate and intensity than 

Daphnia. No very conclusive results came from the experiments devised to test 

the question of reversal of phototaxis from positive to negative and vice versa. 

Daphnia usually gives a positive reponse which could be maintained indefinitely 

by changing the direction of the light. In some cases it was possible to change 

this positive reaction into a weak negative one by taking the animals up ina 
pipette as described by Towle (Amer. Jour. Physiol. 3: 345-365), but this 
result was not constant. The reverse change from negative to positive was not 
obtained, owing apparently to lack of negatively phototactic animals on which to 
experiment. In the case of Cypris, negative animals were made positive by 
contact with the sides of the pipette. Raising the temperature does not affect 
the phototaxis of these crustaceans. Sudden illumination of the animals from 
above in such a way that the directive influence of the light is excluded does not 
cause any change in the direction of swimming. In one set of experiments some 
strong HCl was put into the trough at the end nearest the source of light. The 
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animals swam towards the light until they encountered the acid solution, and 
then instead of turning back stayed there till they were killed. In conclusion 
the author gives a rather unconvincing answer to certain criticisms of his 
earlier work. 

In the paper several useful pieces of apparatus for phototaxis work are 
described. The method of changing the direction of the light rays impinging on 
the animal without disturbing any of the other conditions seems especially 
valuable and will be described in detail. “A tin trough 8x %x¥ inches 
(T) mounted on a wooden base was painted dead black; at either end of this 
trough a glass box, A, A’, containing alum solution was placed. Screens, S, S’, 
were arranged so that side rays and reflected light were cut off, and the trough 
was illuminated exclusively by rays parallel with its long axis coming through 
holes six inches high and two inches wide cut in the screens, S, S’. At either 
end, ten inches from S and 
S’ respectively, was a 
Welsbach burner, L, L’. 
For observations this appa- 
ratus was set up in a dark 
room. After the trough had 
been filled with water and 


T the screens s, s’, which 
ULL shut off all light, had been 


s S 


placed in position, an animal was carefully dropped into the middle of T. One 
of the screens (s) was then removed and the animal responded usually with a 
++ reaction,—it moved toward the end from which the screen had been removed, 
that is, toward the light. As soon as the animal came within two centimeters of 
the + end of the trough, s was quickly replaced and s’ removed, thus giving light 
from the opposite direction without the inconvenience of moving the burner. 
By this means it could edsily be observed whether the response was continued 
as before or reversed.” R. P. 


Putter, A. Studien iiber Thigmotaxis bei The author deals in a thorough and 
Protisten. Arch. Anat. u. Physiol. Physiol. eyhaystive way with the effect of con- 
Abth. Suppl. Bd. 1900: pp. 243-302. : : ‘ : 

tact with solid bodies on the reactions 
of the Protozoa. After a brief historical introduction and description of methods 
employed, the reactions of a large number of Protozoa, including nearly all the 
main groups from the rhizopods to the hypotrichous ciliates, are described in 
detail. Positive and negative forms of thigmotaxis are distinguished according 
as the animal remains in contact with a solid body which it encounters, or moves 
away from it. The positive reaction displays two forms or factors. The first 
factor is the one which affects the locomotor organs (pseudopodia, flagella or 
cilia) and results in a lessening or inhibition of their movement. The second 
factor in the thigmotaxis is the secretion of a sticky slime which helps to fasten 
the animal to solid bodies. This secretion factor is very evident among the 
rhizopods, less apparent among the flagellates and ciliates where the first factor 
is most important, and finally it is the most essential phenomenon in the thigmo- 
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taxis of Oscillaria, diatoms and desmids, and the Gregarinide. It is evident 
that these phenomena of thigmotaxis are very important in the life of the 
Protozoa. 

This importance is well shown by the effect of the thigmotaxis on the reac- 
tions to other stimuli. The other reactions studied were the electrotactic and 
the thermotactic. In regard to the electrotaxis it was found that among some 
of the ciliates, individuals which were kathodically electrotactic when swimming 
freely through the water, when in contact with a solid body (i. e., thigmotactic) 
oriented themselves more or less transversely tothe direction of the current with 
the oral side of the body towards the kathode. ‘This transverse orientation was 
investigated in a number of forms. It is evidently the same reaction as that 
which has been described by the reviewer (Amer. Jour. Physiol. 3: 96-123) 
and explained as due to the conflict between two sets of ciliary activities. 
It is now shown to be also in part the result of the thigmotaxis of the animal. 
The author confirms previous investigators as to the reversal of the cilia on the 
kathode side of the body during the action of the current. The permanent 
transverse electrotaxis of Spirostomum is thought to be a result of the thigmo- 
taxis of the posterior end of the body. Professor Loeb’s theory of the action of 
the external electrolytes in electrotaxis is thoroughly examined and strong 
evidence against it is presented. The effect of heat or cold is different accord- 
ing as the animal is, or is not, in contact with a solid body. Many- forms 
(Euglena, Chilodon, Stylonychia, Spirostomum and others) cannot be made to 
leave the bottom by heating. They die while still thigmotactic. 

The reactions of Stylonychia mytilus are described in more detail than those 
of any other form and some interesting curves are given showing the relative 
activities of the different groups of cilia at different temperatures. All the cilia 
show maximal activity at two widely separated temperatures (5-10° and 
25-35°C.) while the minimal activity of all is between 15° and 20°C. 

This excellent piece of work puts our mow lenge of another of the reactions 


of the Protozoa on a firm basis. 


Delage, Y., and Delage, M. Sur les relations 
entre le constitution chimique des produits 
sexuels et celle des solutions capables de 
déterminer la parthénogenése. C. R. Ac. 
Sci. Paris, 131; 1227-1229, 1900. 


R. P. 


In this note are presented the results of 
some chemical analyses of the sexual 
products of the male and female inthe sea 


urchin, Strongylocentrotus lividus. The 
starting point of the work is the idea that if, as has been stated, it is the Mg-ion 
which causes the artificial parthenogenetic development of the egg, and if 
normal development is the result of the same sort of a process, analysis ought 
to show a greater proportionate amount of this salt in the sperms than in the 
eggs. This was not found to be the case. The magnesium content of the 
products of both sexes is essentially the same, so that normal fertilization cannot 
depend merely on the bringing of more of this salt into the egg by the sperm. 
This result in no way affects Professor Loeb’s later views, which point to osmotic — 
pressure as the essential factor in the production of artificial parthenogenesis. 
R. P. 
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CURRENT BACTERIOLOGICAL LITERATURE. 
H. W. Conn. 


Separates of papers and books on bacteriology should be sent for review to 
H. W. Conn, Wesleyan University, Middletown, Conn. 


Jensen. Studien iiber die Enzyme im Kase. The question whether various fermen- 
Cent. f. Bac. II. 6: 734, 1900. : : b 
Babcock and Russell. Relation of the Enzymes — ee ee wees ee 

of Rennet to Ripening of Cheddar Cheese. ascribed properly to the action of 
Cent. f. Bac. II.6: 817, 1900. (See also sev- : . : 
enteenth annual report of Agri. Expt. Sta. of visa - eageapemaig or to the action of 
Wis.) enzymes, has, in late years, become a 
Babcock and Russell. Causes Operativeinthe Somewhat burning one with our bacteri- 
Formation of Silage. Seventeenth An. Rep. . : 
of Acc. Hap. Sanek Wik toon. ologists and chemists. In large degree 
the question reduces itself simply to 


Behrens. Ueber die oxydierenden Bestand- ek 
theile und die Fermentation des Deutschen determining whether the enzymes, 


Tabaks. Cent. f. Bac. II. 7: 1, 1901. which are the direct cause of the action, 
are produced by bacteria or from some other source. The four papers here 
referred to discuss different aspects of this problem. It has been shown by 
Babcock and Russell that fresh milk contains an enzyme which they have named 
galactase. They believe that this enzyme, rather than micro-organisms, plays 
the important part in the ripening of cheese. The first of the articles here 
referred to contains an especially careful series of experiments to test this con- 
clusion. As the result of a long series of most careful experiments, Jensen 
concludes, in brief, that in the ripening of soft cheeses the effect is produced, 
(1) by enzymes which are produced by yeasts and bacteria growing on the 
surface of the cheese ; and (2) by enzymes in the center of the cheese which are 
not derived from bacteria growth, but rather from the rennet which was added 
to curdle the casein, the enzyme in this case being pepsin. The ripening of 
hard cheeses depends partly upon the action of an enzyme produced throughout 
the mass as the result of bacteria, and partly, especially in the early part of the 
ripening, upon the galactase, which, as Babcock and Russell have shown, is 
present in the fresh milk. 

In the second article Babcock and Russell test, by an entirely different line 
of experiments, the question whether the pepsin present in the rennet has an 
important agency in the ripening of cheese. The conclusion they reached is 
essentially identical with that of Jensen, namely, that the ripening of cheese is 
dependent in considerable degree upon the pepsin present in the rennet. The 
agency of bacteria in the ripening of cheeses is not especially studied by 
these authors. 

The third paper records a series of experiments to determine whether the 
production of silage is, as has previously been believed, the result of the growth 
of micro-organisms. ‘The authors reached the conclusion that micro-organisms 
have nothing whatsoever to do with the production of normal silage. Both the 
initial heating and the subsequent ripening of silage are due to entirely different 
agents. The production of silage, the authors believe, is due, (1) to the 
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respiratory processes of plant tissues which continue for some time in the silage 
after the silo is packed, thus producing the initial heating ; (2) to the presence of 
enzymes which are liberated from the plant cells after the death of the plant tissue. 

Micro-organisms, the authors believe, only injure the silage and are of no 
significance in a properly constructed silo. 

The paper by Behrens deals with the question of the fermentation of tobacco, 
which has been regarded as due to micro-organisms, but which Loew has some- 
what recently insisted is the result of enzymes formed in the tobacco leaves. 
Behrens has tested Loew’s conclusion and was able to isolate from the leaves of 
German tobacco the same chemical products referredto by Loew. After making 
a somewhat careful study of them and their action, he reaches, however, quite 
different conclusions from those of Loew. His conclusions are, briefly, that 
these bodies (oxydase, peroxydase) are formed in tobacco leaves. He is 
doubtful as to whether they are properly to be called enzymes, and is convinced 
from his experiments that they cannot be the cause of the tobacco fermentation, 
inasmuch as they disappear from the leaves before the important fermentation 
takes place. His experiments further show that these oxydases will not produce 
ammonia from nicotine, a phenomenon of tobacco fermentation which he 
attributes to bacteria. He finds, also, that micro-organisms will grow in tobacco 
when the amount of water is not over 25 per cent., contrary to Loew’s claims, 
and is, therefore, convinced that the chief factor in the proper tobacco fermenta- 
tion is due to bacteria growth rather than to these chemical bodies produced in > 
the tobacco leaves. H. W. C. 


Harrison. Die Lebensdauer des Tuberkel- Harrison has experimented upon the 
Bacillus im Kase. Landw. Jahrb. der - : ; site 
Schweiz., 1900. length of time in which tubercle bacilli 

remain alivein cheese. His method of 
experiment has been to inoculate milk with a considerable quantity of tubercle 
culture and then to make the milk into cheese in the ordinary fashion. At 
varying intervals the cheese was tested by inoculation into guinea pigs. These 
animals were studied both clinically and microscopically. He found that, in 

Emmenthaler cheese, the tubercle bacilli were dead at the end of 33-40 days, 

while in Cheddar cheese they might remain alive for 104 days. The conclusion 

is that neither of these cheeses is a source of danger to man, since they are 

seldom eaten until they are four months old, or even older. H. W. C. 

Lameris and Harrevelt. Bakterienbefund in The authors made a study of the 
Kuhnmilch nach algeheilter Mastitis. Zeit. ‘ , 

f. Fl. u. Milch Hyg. I: 114, 1901. bacteria content of some cows’ milk 
which had produced cases of ‘diarrhcea. 

Inspection of the source of the milk showed that some of the cows had formerly 

suffered from mastitis, but had apparently recovered. In the milk, however, 

there was present a species of streptococcus which is uniformly found and which 
is really the cause of the intestinal disturbance produced by the use of the milk. 

Inasmuch, however, as the milk produced these disturbances, even after boiling, 

and the streptococci were shown to be killed by this temperature, the authors 

conclude that the trouble arose from the toxines developed in the milk by the - 

streptococcus rather than by the direct action of the organisms. H. W. C. 
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Medical Notes. 


THE EpiILepsy ParasiTE.—The short paper published in the December num- 
ber of the JouRNAL does not represent the present status of this parasite, and in 
justice to myself and the cause of science a little more should be said about it. 
That a parasite, represented in the cut accompanying the December article, is 
the cause of some forms of reflex epilepsy, is an undisputed fact. In the first 
case at Chester, Illinois, the boy was cured by the permanent removal of the 
parasite, and has remained cured. ‘Three other cases are known to the writer 
where the parasite was found. Only one of these three was known to the writer 
in detail, and the removal of the parasites cured this case as in the first. 

The parasite was found to be new to science, and a description of it was pub- 
lished in the September number, 1900, of the Canadian Entomologist, under the 
name of Gastrophilus cpilepsalis. In the September number of the A/kaloidal 
Clinic of Chicago was published a. more extended account of what was 
known of the three cases that had been found then. This article treated the 
subject more from a pathological standpoint than the article in the Canadian 
Entomologist. Since that, one other case has been found in Kentucky, where the 
parasite was connected with epilepsy. 

The parasite, instead of being a Nematoid worm, is the larva of a fly, related 
to the horse bot-fly, Gastrophilus equi. The adult fly has not yet been recog- 
nized, nor has it been ascertained definitely how it first gains entrance to the 
system. In the investigation of this parasite, two other fly parasites infesting the 
_ human intestines have been found by the writer that the books do not tell us 
about, one a species of /ristalis, of the family Syrphide, and the other a species 
of Sarcophaga, of the family Sarcophagide. 

I should like to get specimens of intestinal parasites, and have correspond- 
ence relative to the effect of such parasites on the system of the host. 
Carbondale, III. G. H. FRENCH. 


Dr. Klett of Wiirtemberg has recently made important researches upon the 
phenomena of anaérobic life. In his investigations on the production of spore- 
less anthrax outside the living body, Dr. Klett found that if nitrogen is substituted 
for air inthe anaérobic conditions, the growth of the organism is not impaired, and 
spores develop as freely as under ordinary conditions. If, however, hydrogen 
is substituted in place of air, no spores develop providing the medium is such as 
to permit intimate contact of gas with the culture. These results would indi- 
cate that absence of oxygen is responsible for non-production of spores in anaéro- 
bic cultivation of anthrax. 


At a meeting of Pathologists and Bacteriologists in New York on January 
26th, an American association was organized. The officers elected were: Dr. W. 
T. Councilman, president; Dr. H. C. Ernst, secretary; Dr. Eugene Hodenpyl, 
_ treasurer. The first regular meeting will be held in Boston on April 5th. 
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FOUNDED BY E. LITTELL IN 1844. 
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FOREIGN PERIODICAL LITERATURE 
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The publishers of Tur Livine AcE take special pleasure 
in announcing Three Attractive Serials. Heinrich Seidel’s 
story THE ‘TREASURE, translated for THE Livine AGE by Dr. 
Hasket Derby, was begun in the numberfor October 6. It will 
be followed by A Paris1an HousEHOLD, a clever story of 
Parisian high life by Paul Bourget, translated for THE Ltvine 
AGE by Mary D. Frost; and by Edmondo de Amicis’ striking 
autobiographical sketches, MEMORIES OF My CHILDHOOD AND 
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PROPRIETARY ARTICLES. 


SURPRISED. 
Flavor of Food Won Her. 


‘‘When the landlady told me that the new dish at my plate was the much talked of food, 
Grape-Nuts, I tasted it languidly, expecting the usual tasteless, insipid compound posing under 
some one of the various names of ‘ breakfast foods.’ 

‘‘T am a school teacher and board. Have usually been in robust health, but last spring I had 
the much dreaded symptoms of spring fever set in with great severity. I could hardly keep at my 
work, and headaches were almost constant. Food had become nauseating, and I only partook of 
any sort of food from a sense of duty. , 

‘‘My nights were spent in distress. The first taste of Grape-Nuts yielded a flavor that was 
new and attracted me at once. I arose from the table satisfied, having enjoyed my meal as I had 
not done for weeks. So I had Grape-Nuts food for breakfast every day, and soon found other 
reasons besides my taste for continuing the food. 

‘‘ All of the spring fever symptoms disappeared, the headaches left, my complexion cleared 
up, and after a supper of Grape-Nuts I found myself able to sleep like a baby, in spite of a hard 
day and hard evening’s work. ‘The food has never palled on my appetite nor failed in furnishing 
a perfect meal, full of strength and vigor. I know from my own experience, of the value of this 
food for any one who feels strength lagging under the strain of work, and it is evident that the 
claim made by the makers that it is a brain food, is well taken. Please omit my name if you pub- 
lish this.’? The lady lives in Hanover, Ind. Name supplied by Postum Cereal Co., Ltd., Battle 
Creek, Mich. 


MAKE THE CHANGE 


BEFORE COFFEE WRECKS YOU. 


‘‘The right man came along one day when he told me that coffee drinking was the cause of 
my gastritis, nervousness, torpid liver, and trembling hands that interfered with my business, that 
of mechanical drawing, but coffee was my only habit and I loved it so that I did not see how I 
could give it up. : | | 

If he had not been so enthusiastic regarding the relief in his case by leaving off coffee and 
taking Postum Food Coffee, I could not have mustered up will power enough to abandon my 
favorite beverage. 

I left off coffee that day at lunch and had a cup of Postum. It was made good and had a rich, 
dark color, with a delicious flavor that I could not tell from regular coffee. It pleased the eye, 
smell, and palate, so I had it each day at the restaurant for the noonday lunch, and discovered a 
decided improvement in my condition, but it was not until I left off coffee for breakfast and used 
Postum in its place that real relief set in. Now I am free from gastritis, headaches, and fully 
appreciate the value of the ‘nerve ease.’ No more trembling hands and no more nervous prostra- 
tion. Iam well, and feel that I should say to others who are being poisoned by a beverage that 
they do not suspect, ‘coffee,’ ‘Make the change before the poison works destruction in you.’ ”’ 

This letter is from a New York mechanical draughtsman. Name can be furnished by the 
Postum Cereal Co., Ltd., at Battle Creek, Mich. 
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Original Articles in the December Number, 1900. 


ITO, T.—Plantz Sinenses Yoshiane, X. 

ASO, K.—A Physiological Function of Oxydase in Kaki-Fruit. 

ICHIMURA, T.—Pflanzenverbreitung auf dem Tateyama in der prouing Etchu. 
MAKINO, T.—Pflantz Japonenses Nove vel minus Cognite. 


ARTICLES IN JAPANESE. 
ASO, K.—On Oxydase in Kaki-Fruit. 
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FRANK LESLIE PUBLISHING HOUSE, 


NEW YORK. 


By arrangement, we offer to our readers a year’s subscription 
to Lesi1z’s MonTHLy and the ‘Journal of Applied Micros- 
Both publications can be sent to one ad- 


copy,” for $1.30. 
dress or to separate addresses. 


reasury Gage. 


Harriet-Prescott Spofford. 


“‘Ainslee’s Magazine is, honestly, the most 
readable periodical in the country.’’—Concord 
(NV. A.) Evening Monttor. 
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AMATEUR PHOTOGRAPHERS! 


DO YOU READ 


THE CAMERA 


AND 


DARK ROOM 


The Best Magazine Published Devoted to 
Your Interests. 


“Plain but Practical” 


One Dollar Per Year. 
Ten Cents Per Copy. 


FOR SALE BY CAMERA DEALERS. 


A ONE DOLLAR RAY SCREEN 
is now being given free to all new subscribers. 


PUBLISHED MONTHLY BY 


The Camera and Dark Room Co., 
28 Cortlandt St., New York City, U. S. A. 


THE 


ATLAS TABLETS 


ARE PREPARED IN THE FOLLOWING 
SERIES: 


SCIENCE—For laboratory notes and drawings in 
Physiography, Biology, Botany, Zoology, Physics, 
Chemistry, Physiology, Geology, Herbarium. 


MATHEMATICS—For written work in Mathe- 
matics, Geometry, Analytical Geometry, Trigonome- 
try, Calculus. 


OUTLINES—With topics and for notes in U. S. 
History, *General History, English Grammar, 
*Literature, Rhetoric. 


*In preparation. 


Send for Price-Lists and Sample Sheets. 


Central School Supply House, 


CHICAGO, . . . . Atlas Block. 
NEW YORK, . 103 Fifth Avenue. 
ATLANTA, . English-American Block. 
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PUBLISHERS’ ANNOUNCEMENTS. 


A JOURNAL DEVOTED TO THE ADVANCEMENT OF 


SCTENCE 


The Editors include Professors in Harvard, Yale, Pennsyl- 
vania, Columbia, and other Universities, the Heads 
of the Consolidated Libraries of New York, 
etc., etc., as follows :— | 


EDITORIAL COMMITTEE. 


S. NEwcomB, Mathematics; R.S. WoopwaRD, Mechanics; E. C. PICKERING, Astronomy: T. C. 
MENDENHALL, Physics; R. H. THURSTON, Engineering ; IRA REMSEN, Chemistry ; J. LE Conts, 
Geology ; W. M. Davis. Physiography ; HENRY F. OsBorN, Paleontology; W. K. Brooks, C. 
HART MERRIAM, Zoology ; S. H. SCUDDER, Entomology; C. E. BEssEy, N. L. BRITTON, Botany ; 
C. S. Minot, Embryology, Histology ; H. P. BowprrcH, Physiology; J. S. BILLincs, Hygiene ; 
J. MCKEEN CATTELL, Psychology ; J. W. PowELL, Anthropology. | | 


Published on Friday of every Week. 


Its contributors have included, during its past five years, the leading representatives of Science in 
all of the important Colleges, Technical Schools, Observatories, Museums, Departments of the 
Government, etc., etc., and the reports of every Scientific Meeting of importance are promptly 
inserted in its pages, with reviews of new Scientific books, accounts of new instruments or appara- 
tus of any kind, of new discoveries, etc. 


Annual Subscription, $5.00. Single Copies 15 cents. 


{| MSS. intended for publication and books, etc., intended’ for review should be sent to the respon- 
sible editor, Professor J. McKeen Kattell, Garrison-on-Hudson, N. Y.; subscriptions, orders for 
single copies, etc., and all inquiries in regard to such matters should be sent to the Publishers. 


The Latest New Books of Associated Thterest: 


Photometrical Measurements and Manual for the General 
| Practice of Photometry. 


With especial reference to the Photometry of Arcand Incandescent Lamps, by WILBUR M. STINE, 
Ph.D., Williamson Professor of Engineering in Swarthmore College. Cloth. $1.50 xet. 


A Treatise on Zoology. 


Edited, with an introduction, by E. Ray LANKESTER, LL. D., F. R. S., Director of the Natural 
History Departments of the British Museum. Part II. The Porifera and Ccelentera. By 
E. A. MIncuHrINn, M. A., Professor of Zodlogy in University College, London; G. HERBERT 
Fow er, B. A., Ph.D., Late Assistant Professor of Zodlogy in University College, London, 


and GILBERT C., BOURNE, M. A., Fellow and Tutor of New College, Oxford. 
8vo, Cloth. $5.50 zed. 


Text-Book of Palzontology. 


By Karr, A. von ZITTEL, University of Munich. Translated and Edited by CHARLES R. EASTMAN, 
Ph.D., Harvard University. English Edition; Revised and Enlarged by the Author and 


Hditor in collaboration with many specialties. Vol. I. With 1476 Woodcuts. 8vo. Cloth. 
Price, $6.00 xez. 


THE MAC MILLAN CO., 66 5th Avenue, NewYork. 
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: Amold ueheral PUIPOSE dleam sterilizers. 


Sr HESE Sterilizers are inex- 
i wert pensive and maintain an un- 
| <<< varying temperature of 100° C. 

| (212° F.) in all parts of the Steril- 
Vae| izing Chamber without any care 
we| Or attention. They are recom- 
m| mended on account of their low 
oe ae price to all laboratories where a 
ne: ee || am} number of Sterilizers are re- 


ja 
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Their use by the following institutions is a 
sufficient guarantee of their efficiency. 


HARVARD UNIVERSITY, YALE UNIVERSITY, 
CORNELL UNIVERSITY, UNIVERSITY OF PENN., 
JOHNS HOPKINS UNIVERSITY, 

MASS. SCHOOL OF TECHNOLOGY. 


Complete Catalogue of Sterilizers mailed 
on application. 


WILMOT CASTLE & CO., 


16 Elm Street. ROCHESTER, N. Y. 
BEVEVVEVVVVVCVVSEVSVVSSUVSVTEVVEVVESVTUSUSVATV*A 


Fleischel’s Hazemometer RE IC H FE RT’S 


MICROSCOPES, 
MICROTOMES, and 
ACCESSORIES. 


IMPROVED STYLE WITH SIDE DOOR. 


Sole Agents for the United States: 


Richards & Company 
Limited 
Everything for the Bacteriological } 


Chemical, and Physical Laboratory. 
Write us for prices and catalogues. 


Fleischel’s Hzmometer for the accurate and rapid . NEW YORK—12 East 18th Street. ) % 
determination of Hemoglobin in the Blood. : . CHICAGO—108 Lake Street 
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Dissecting Instruments 
For Zoology : Physiology : Biology 


SET of dissecting instruments may seem like an insignificant part 
of a student’s equipment—yet how much depends upon the 
quality, shape, and construction of the various pieces composing 
it. On the outside all instruments look very much alike, but 

material and workmanship run from the cheap kind for the man who 
wants the cheapest to the best for the man who wants the best. ‘You 
get just what you pay for” was never spoken more truly than of dissect- 
ing instruments. When a man offers you a scalpel too cheap you can 
rest assured the quality matches the price. 

We have two grades: Our *** quality, which is the very best in 
every way and which we have made expressly for us from our own 
specifications ; each piece stamped with our name. Our * quality is the 
same as the *** except that there is not as much work put on the finish. 
The same forgings are used and the temper is the same. These instru- 
ments have been supplied by us for many years to the leading labora- 
tories everywhere. We originated the now prevalent folding leather 
instrument cases and have a special department in our factory for the 
manufacture of them, hence we can put up any combination of instru- 
ments in cases made to order at the cost of the instruments plus the 
cost of cases, and thus make outfits very reasonable in price. 


The illustrations show the shape of our scalpels and the method 
of placing instruments in our folding pocket cases. } 

The cases are of two grades. The better grade are of leather, 
leather lined, and with chamois skin flaps to protect the instruments and 
keep them from rusting. They fold in one, two or three folds, accord- 
ing to the number of instruments contained. The best quality cases 
are supplied with *** instruments only. The cheaper cases are made 
up like the better ones, except that an imitation leather is used. This 
leatherette looks and wears almost as well as the leather, and unless 
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one is familiar with the various grains of leather it can not be told 
from the genuine. The * instruments are supplied in these cases. 

Our complete catalog tells about many more sets than we can 
describe here. The following are those most in demand: 


1 Scalpel, No. 1470; ebony handle, edge 38 mm. 
No. 1600 1 Scissors, No. 1568; medium, straight. 
‘ ; 1 Forceps, No. 1404; blunt blades. 
Quality 1 Forceps, No. 1402; fine, curved points. 
2 Needle Holders, No. 1520, and Needles; length 85 mm. 


Price, complete Set in Leatherette Case, - - - $1.25 


1 Scalpel, No. 1450; ebony handle, edge 38 mm. 
No. 1602 1 Scissors, No. 1556; medium, straight, nickeled. 
pose , 1 Forceps, No. 1384; medium fine, curved points. 
Quality 1 Forceps, No. 1386; medium, straight points. 
2 Needle Holders, No. 1524, and Needles; length, 110 mm. 


Price, complete Set in Leather Case, - - - - $2.25 


JOHNS HOPKINS UNIVERSITY HISTOLOGICAL SET 


1 Scalpel (Special); handle, edge 25 mm. 
| 1 Scissors, No. 1550; fine, straight. 
No. 1618 1 Forceps (Special); fine and heavy; straight, smooth 
Special Fine © points; very accurately adjusted. 
Quality 1 Lancet Needle (Special); double blade, ebony handle. 
2 Teasing Needles (Special); straight, ebony handle. 
1 Section Lifter, No. 1584; blade, 20 mm.; ebony handle. 


Price, complete Set in Leather Case, velvet lined, - - $3.75 


This set is used in the laboratories of Johns Hopkins University, and is selected 
with a view of securing the best quality, most effective instruments, regardless of cost. 
The knives, forceps, scissors, probe, hook, etc., are special shapes not found on the 
market, and made to order for this set only. 


Hand and Pocket Magnifiers 


Few students and many teachers do not fully appreciate the value 
of a really good simple magnifier. Its constant presence makes many 
minute observations possible that would otherwise be left unmade. A 
good one will last a lifetime. Why not get a good one to begin with. 

We have four kinds of these simple magnifiers, each the best of 
its type: 


Achromatic Doublets 


To begin with, the simplest, least expensive—the Achromatic 
Doublets (Nos. 6 and 7) consists of two lenses in neat metal mounting. 
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They give good results for general low power work and represent the 
type usually sold as the Coddington. _ : 


Mounting Price 

No. 6 .... 3% ..-.. Hand Magnifier, Hexagonal Handle .... $1.00 

No. °7 -..:.%....-.-,Folding Pocket. ‘Case as TS 
Coddingtons 


The Coddington Magnifier is a cylinder of glass cut from a solid 
sphere and having a depression cut equally distant from its surfaces, 
which acts as a diaphragm. The definition is very good and higher 
powers can be used than in the simpler lenses. The surfaces are 
ground and polished with great care and the mountings are neatly and 
durable made. This is the genuine Coddington. 


Vertical section 
of Lens 


Nos. 155-158 
Mounting Price 
£96 ifs ess Ca. Folding: Case? :.5. 3) Vin; $2.00 
Re Sas Founpe Casé. go. 1.75 
sh Se Fesoiae: Case 7G; 1.50 
i ee Polling Casé™: cca. 1.50 
i oles suk With. Handlé.j . . snc 1.75 
See Wit’ Trapaie >... of: 1.50 
FERRIS eae With Handle ......... 1.25 
Go. Bret With Handle ......... 1.25 


Aplanatic Triplet Lenses 


These lenses are thoroughly achromatic, being composed of two 
flint lenses between which a very thick crown lens is cemented. They 
give very clear, flat images with large field free from distortion and chro- 
matic aberration. Powers from ten to twenty diameters. Unless price 
absolutely prevents, one should not get a cheaper lens than this for 
personal use. : 
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Section of Lens 


Figure actual size 


Ma. ification _ Focus 


n Diameters in Inches Mounting Price 
me. TH oa Bi aces J. ke 8 -ce3*s. Poramne: Case ...... $4.00 
No; 166 e250. Ss eee Moy ee ers Polgine Case... 5... 4.00 
No. 165 ....-.. WP Ain ad: eRe Folding Case ...... 4.00 


Hastings Aplanatic Triplet Magnifiers 


Figure actual size of three-fourths inch lens 


These lenses are designed by Prof. Chas. S. Hastings of Yale 
University—a sufficient guarantee of their excellence. 

They offer advantages found in no other hand magnifiers, the im- 
proved construction being possible through the recent improvements in 
optical glass. The field embraces a very wide angle, and the working 
distance is almost equal to that of a simple lens of the same focus. 
The defining power is such as to show structures not visible with other 
magnifiers of equal power. The mounting is German silver, neatly and 
durably made. 3 : 


Magnification Focus Mounting Price 
recite... we Seon, yy... Folding Pocket Case’... ae 
Mee ig RS a .... Folding Pocket Case... 7.00 
Pe ee foe AOS: in. .... Folding Pocket Casé .:.. 7,00 
Rs cas, BPS  < a in. .... Folding Pocket Case .... 7,00 


Ne; 170 .... 20 ....1: % im, .... Folding Pocket Case .... Fae 


Pocket Lenses in Collapsing Mounting 


No. 141 No. 142 


These magnifiers, often called linen testers, fold up to occupy the 
smallest possible space. The lens gives about ten diameters magnifica- 
tion, and is focused on the opening in the base so that the magnifier is 
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simply set over the object. The several sizes of openings are useful in 
examinations of linen and other fabrics. 3 


Size of Opening, Mm. Shape of Opening Price 
OES ©) ie aes eee eee Yea S05 .. Se Pere SS ee $2.00 
NG. 741% «i...... 412 212°... Bee. res 25 
ae Oe i a tee x12 .: 4823: Beecanvular <5 655 5 25 
Pee A ea ee ex Si: 8. a marere- se te 225 
NO, 04054 5. Bey aes es (sear. paar 25 


Folding Pocket Lenses 


Our pocket magnifiers have always been considered the standard. 
They have superseded those of foreign manufacture mounted in horn, 
etc., as the vulcanite which we employ for mountings is much preferred 
on account of its greater permanence, lightness, and neat appearance. 
The lenses used are accurately ground and give good results. 


VULCANITE MOUNTING 


OVAL FORM 
Diam. of Lenses in Mm. Price 
= et 182s ok ean 
Se § cone 8 ae .40 
—————— oo. 25 ey .30 
No. 50 Magnifier TS > Seanee’ 2 eee 13 erence 50 
Actual size eS ae 30 a 40. 
wes Moma 77. oe, St)... <a 65 
No. 68 .... 37 wets 50 
meee 4 30, 8. Ss .80 
ee... =e. 
NO. 75 7... ot; ae... 100 
= No 8 OS 75 
oe No. 79 .... 48, 50.... 1.25 


BELLOWS SHAPED 


Diam. of Lenses in Mm. Price 
No. 101 ..- 18 a oe oe 
NO. 102 «85 tase... 35 No. 101 Magnifier 
No. 103 -.s°82,t0,2¢:... 50 Actual size 
No. 110 ..- 21 2 Sn 
et aa! 
No. 112 -.. O78 as..... a 
No. 119 .-- 25 Ds ee 
ete ss. cok ee 
We t0) . c 18).21,25 .:.. ee 


No. 103 Magnifier 


Actual size 
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This practical and inexpensive form of dissecting microscope was designed by 
Prof. Charles R. Barnes, Botanical Department, University of Chicago. Its popu- 
larity has been so great that many copies of it have been put on the market. A 
comparison of these with our instrument will show the desirability of our construc- 
tion even were the imitation offered at a much lower price. Every Barnes Dissect- 
ing Microscope made by us has our name plainly stamped upon it. The T and TT 
Microscopes will be found extremely well suited for class use in elementary botany, 
zodlogy, etc. The body of the stand is of neatly finished light wood, and is shaped 
to form hand rests. The stage is extra large and easily removed for cleaning. The 
mirror is as large as the stage, giving effective illumination. A plate, with a black 
and white side, is stowed beneath the stand, and may be laid over the mirror if a 
black or white background is desired. The lens carrier slides in a metal sleeve, 
which is firmly fixed in the wooden base, permitting focusing with sufficient ac- 
curacy for powers required. Doublet lenses, having much larger, flatter field, and 
better definition than the simple lenses usually furnished, are listed with this micro- 
scope and form a most desirable equipment atthe price. Coddington or Aplanatic 
Triplet lenses may be used with equal facility, and are more desirable where their 
cost is not prohibitive. 

In many laboratories where elementary work is done there is no convenient 
receptacle for the scalpel, tweezers, dissecting needles, etc. To provide for this we 
have added to the T Microscope an iron base hinged to the wooden stand so that 
it forms a tray for material and at the same time adds to the stability of the instru- 
ment. We would recommend the purchase of this stand, which we designate as 
the TT, in all cases where cost will permit. 


Doublet Lenses Price 
eg as Rae en ae 1 in. so 04d sack nies ee 
No. T2 ak «eee hee 2 in., be ss Meare ra ae eraria e a : 3.25 
NG, PPh re oe a | ge ee ae 3.00 
No. [P72 oS Sere 3 in. ie! Re ees ee Tee gues. 22 Ge 
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Dissecting Microscope— W 


SS 
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This microscope is especially adapted for botanical and zodlogical work, and 
its extremely moderate price recommends it for individual use. Itis constructed to 
secure great steadiness under manipulation, convenience in working, and dura- 
bility. The base is heavily japanned, all other parts being nickeled to prevent 
corrosion. The mirror frame holds a concave mirror and a white plane glass 
reflector. The stage is extra large, and the entire surface of the thick glass stage 
plate is available for work, as the spring clips are attached to the metal supporting 
frame. The stage plate is held in place by spring clips so as to be easily remov- 
able for cleaning, etc. Size of stage plate, 75 x 100 mm. 

The lens arm is jointed so that the lens may be moved over every part of the 
stage. The focusing arrangement is by accurate diagonal rack and pinion of very 
long range, giving great working distance between lens and stage. Aplanatic 
triplet lenses should always be selected when cost is not prohibitive. Lenses of 
the foci listed are most generally used. Those of any of the vegular foci can be 
substituted if preferred. 

Each W Microscope is furnished in neat wooden carrying case. 


Lenses Price 
No Wf scawisds 1 in. Prowmaet 6058p iy add $ 9.75 
Pts 5 sii cs me ve teak BT), 55 Hg: SNR ETS ae awry ncn 10.50 
1, Sg + eee OCI on ig aks 10.50 
SS Y Bee ee 1 a in., 34 30; OGM Sa ky 12.00 
ORS 7 ee ee 1 in. Aplanatc Triplet... Te. 12.50 
eee we is lin, % in. Aplanatic Pee oi. et 16.00 
Folding Wooden Eland’ Rests, GOR Pee gs 5 eos Ae en 2.00 


Bausch & Lomb Optical Co., Rochester, N. Y. 
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Phe! « Thornton- Pickard | 
Focal Plane Shutter. 


= is” the only Shutter that. will do 
full justice to very fast Lenses 


A complete catalogue of: Thornton- Pickard Shutters Wyld: 
: be sent poses! to BOY. address upon usar to 


ANDREW J. LLOYD & CO. 


323-325 Washington Street, pata Soe BOSTON, on 


RODDVDAAAAAAAT TARR TERT RR TA TTO 


“A Finger Touch Finds the Reference” 


- IN THE 


Si “Vé E" 
~~ Ze b Gard Index 


ee “Adapted far de in any con- 

nection for any subject. If 
se : — you want ‘to know how it 
: = re < C8 be applied to your special require- 


ma 


eee 


= ———— 


. = ee ments, send for our new catalogue No. 
27-B. It “ilisaeraeds and explains 35 different forms of records and 
gives complete information on the subject of card aes’ 


\ da ” ; ek ‘ A ; x rt 
eg : ; ay ; , ; ; : : nies be - 
ms ‘i i ‘ me z 5 Gn car ; z < . 
‘ : . ys 4 d 
; , ee eae ran ek > LO yee . ; : <n f ji d % A ‘ huss : 2 
i p ils : 42 Lag ay: $ . > 2 eG, MT dey AN ‘ i 
‘ ‘ 4 
Kh 4 y : ai 4 * 
° $ > 4 le ‘ hes : / us 
J oe ay rs ri t f ; x * 7 P 4 ~ 
* ee : : hy . yr ck , ; 
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Principal Branches : : ree & Erbe Mfg. oe 


NEW YORK, 360 Broadway. 
CHICAGO, 138 Wabash Ave. 


SAN FRANCISCO, 29 New Montgomery St. Pere an ae Oties Rochester, N. Y. 


The Best Camera Made 


Fitted with all the latest improvements and sup- 7 
plied with the Victor Lens and Shutter. Our 


absolute guarantee goes with every Premo sold. 


The Premo Uses Both Glass Plates and Film 


1900 Catalogue sent on application. 


Rochester Optical Co.,°*Roshesier, n.y. 
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-PHOTOGRAPHIC APPARATUS. 


' So compact and portable that it can 


“M TI ERNTESSNTISANTISANTISRNTISANTISANTISANT/SRNTISRNTI SANTINI SANTIS: 
UU EUR RULER URRY AT 
BNE ND, wes MINTED TE IWOLTANCUATINCNINE TINGLING. 


tool bag. Price, $10.00 and upward. 


2 


is a special camera for wheelmen. 


be attached to a bicycle the same as a 


Ott, ae hike EN 


